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For over 60 years 
this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 





Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 


PENARTH, SOUTH WALES 
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‘Burton s 


(SAFETY LOCK—UNIQUE FEATURE) 


*x* TUBULAR STEEL PROPS 


(ADJUSTABLE) 
For Supporting Temporary Floor Shuttering 


Burton’s Adjustable Tubular Steel Props 


for the above and many other purposes, are much 
preferred by the men who erect them to the old- 
fashioned Timber Props. They can be erected by one Fs 
iat man in afew minutes and positively adjusted and safely 
locked in position, thus avoiding any possibility of 


being accidentally or maliciously tampered with. 


Manufactured in our own most modern and 
up-to-date works at Old Hill, Staffs. 


No spanner, jack, or tommy bar necessary; simply lift 
inner tube, insert peg, and tighten up. 
No loose parts to lose, and easily transported. 


BURTON’S ADJUSTABLE TUBULAR 
STEEL BEAM PROPS 
are provided, as illustrated, with a braced head for sup- 


porting temporary shuttering to R.S.J. casings and reinforced 
concrete beams, &c. 





Approx 
HEIGHT 
Fully Closed Fully Extended bia ay 


5S ft. 7 in. 9 ft. 10 in. 50 
4 6 ft. 7 in. 10 fe. 10 in. 54 
7” x7" a 8 ft. 24 in. 12 fe. 5$ in. 58 ia bad 
STANDARD ’ 11 ft. O in. 16 ft. O in. 72 BEAM PROP 











Head Fitments to suit any Special Job, designed 
for use with BURTON’S PROPS. 


Burton’s Patent Solid Dropforged Steel Scaffolding Fittings 
THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 


London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.| 
Telephone : Abbey 6483/4 Telegrams : Dubelgrip, Sowest, London 
A 








CONCRETE AND CONSTRUCIIONAL ENGINEERING ocx 


use the A. B. 
SERVICE 


for concrete work 

















SHUTTER PANELS 


All s nd types 


ADJU ST ABLE SHORES 


nd beam support 


ADJUST ABLE CENTRE FORMS 


for floor support 


SHU TPTERLOCK WALING CLIPS 


bracing w go ny ube —ae So wt gan —_ a and bolts 
shuttering. entaten ing in ing a end « ~ ea 


COLUMN CLAMPS : BEAM CLAMPS 
= FORMS : a STRUTS 


We also design and manufacture Steel Moulds eid brome or Beams, Piles, Railway Sleepers and all 
wee precast concrete produ 


Let us solve your problems 
A. B. MOULD & CONSTRUCT ION CO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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SMITHS 


FIREPROOF FLOORS 
nein 


The most adaptable System of 
Suspended Hollow Concrete 
Floor and Roof Construction 
for large and small spans. 


Showing Two-way Reinforce- 
ment and Hollow Concrete 
Blocks laid on Trianco Tele- 
scopic Centers. 


Showing uniform concrete soffit. 
Obtained without use of slip tiles. 


2 WAY REINFORCED The Two-way Reinforced Floor for dis- 
tribution of point loads with efficiency 
S U S p E N D E D and economy, employing the original 

C0 N CRETE aT ES m™ system of steel Telescopic Centers. 


SMITH’S FIREPROOF FLOORS LTD. 


IMBER COURT - EAST MOLESEY + SURREY 
EMBerbrook 3300 (4 lines) 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2’ dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Anglé may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL L™. 


SECOND AVENUE CHATHAM KENT 


Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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ee 
[CraNOARDISE 


“Wickham 


BUILDERS’ HOISTS 
AND WINCHES 


because 


1. They are more dependable— 


designed and ruggedly built to reduce 
wear and tear. 


because 
2. They take less time to erect— 


quick-fitting tower masts are self- 
aligning ; require no fishplates. 


because 
3. They have a longer effective life 


—robust sections throughout . . . self- 
aligning bearings ... power units 
totally enclosed to give complete pro- 
tection in dusty, adverse working 
conditions 


For full details, apply for illustrated Folder 
There’s a Wickham Agent in your district ! 


WICKHAM ENGINEERING CO. LTD 


34 VICTORIA STREET, 
LONDON, S.W.1I 
Telephone: Abbey 5967/8 ° 
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W-E- BRAY & C0 - LTD - 


Reduced Handling Costs & Manpower 
PORTABLE - QUICKLY ERECTED & DISMANTLED 


This new electric tower crane offers many 
advantages in methods of mechanical! handling. 
With its great height and long reach many jobs 
executed by motorised equipment or manual 
labour can be handled quicker and easier by the 
BRAYDA with a marked saving in handling costs. 


At a radius of 20 feet the BRAYDA can lift 
3 tons 9 cwt. to a height of 123 feet. 
At a maximum radius of 65 feet the BRAYDA 
can lift 29.5 cwt. to a height of 75 feet. 
Can operate at close proximity to walls— 
framework, etc. Turning radius of I1} feet 
inside track. 

@ All operations controlled from driver’s cab 
which can be raised or lowered as required. 


A FEW OF THE MANY USES OF THE BRAYDA TOWER 

CRANE: CONSTRUCTION OF BLAST FURNACES AND 

STORAGE TANKS ; LOADING AND UNLOADING OF SHIPS, 
ERS AND 

HOUSES, FLATS, OFFICES, FACTORIES, HANGARS, ETC. 


LOOK TO BRAY FOR NEW DEVELOPMENTS 
AND CONTINUED LEADERSHIP 


FELTHAM - MIDDLESEX 
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APPOINTED ARCHITECT APPOINTED ENGINEERS 
SIR GILES GILBERT SCOTT, R.A. RENDEL, PALMER & TRITTON 
CHIEF ENGINEER TO THE COUNCIL 
SIR T. PEIRSON FRANK, M.INST.C.E. 


PETER LIND & COLTD 


STRATTON HOUSE, STRATTON STREET, PICCADILLY, W.1 


TELEPHONE: GROSVENOR 4601 
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WIK 





... the most rigid Suspended Formwork System! 





... without equal for Safety, Speed of Erection and Dismantling. 





No other system can guarantee so little deflection without propping! 





The Other features include : 
FLATFORM y , 
Adjustable lip ends for alternative thickness 
of formwork - Economy in maintenance and 
repair - Plain flat surfaces which minimise 


fouling by concrete. 


For SALE or HIRE 
Available for early delivery no steel authorisation 


required. Send for fully descriptive Catalogue 


Section C/19/§1. 


, , , 
Patents granted and pendin s of the world. 
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lhe 


SPANFORA 





Public Works and Municipal 
Services Exhibition, Olympia, 
Nov. 3rd-8th, 1952. 


See our Exhibits on 
STAND NO. 56, ROW E. 











The above illustration 
shows Flatforms being 


laid in position. 


my i : Illustration left shows 


Spanforms and decking 


mimes 
: ; supported on concrete 


haunching. 


KWIKFORM LTD. Waterloo Road, Birmingham 25 


ndon Office: 66, Victoria Street, S.W.r. 
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Buy \5.3 and you buy REL 


Long spells of heavy duty—24 hours a 
day, if need be—are no hardship for 
ACE Hoists and Winches. Built to 
ensure well-known ACE reliability, 
these sturdy, indefatigable machines 
always keep going till the job is done. 
All ACE hoists incorporate platform 
safety device and overwind limit. 

















THE ACE RANGE 


PETROL, DIESEL OR ELECTRIC 


TOWER MAST PLATFORM 
HOISTS 5 to 50 CWT. 


CONCRETE ELEVATING 
PLANTS 5 cubic ft. to } cubic 
yard. Easily erected and includes 
those suitable for heights up to 
400 feet 


MOBILE HOISTS Alternative 
types, capacities 5/15 cwt. Masts 
extendable to suit contract require- 
ments. 


POWER WINCHES 4 to 40 cwr. 
direct off drums for building use, 
steel erecting, haulage and almost 
all general purposes, 





Unusual Installa- 
tion of an A.C.E. 
Concrete  Eleva- 
ting Plant. 


SEND FOR ; SALE 
DESCRIPTIVE OR HIRE 
LEAFLETS 





PLATFORM HOISTS-WINCHES 


A.C.E. MACHINERY LTD., PORDEN ROAD, BRIXTON, LONDON, S.W.2 
Telephone: BRixton 3293 (9 lines) and at Brentford 
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The illustration above shows one of the two domes 
over the entrance halls to the escalators of the 
Tyne Tunnel, comprising concrete shell structures 
almost elliptical in plan, with a major axis of 60 ft. 
6 in. and a minor axis of 54 ft. 6 in., and with a 
thickness of 24 in. Designed by Mr. C. V. Blumfield. 
Consulting Engineers: Messrs. Mott, Hay and 
Anderson. 


CONSTRUCTION 








by 
PURDIE 
LUMSDEN 


& CO. LTD. 


CONTRACTORS FOR CIVIL ENGINEERING AND ALL 
KINDS OF REINFORCED CONCRETE CONSTRUCTION 


25 OXFORD STREET NEWCASTLE-ON-TYNE 
Telephone: Newcastle 27367-8-9 Telegrams: Piling, Newcastle-on-Tyne 
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POLIS 


FOR AUTOMATIC ALIGNING AND 
SELF-SUPPORTING SHUTTERING TO 
WALLS, FLOORS, COLUMNS AND BEAMS, ETC. 


’ 


Inspectson of the actual 

plani will show the simple 

and robusi nature of the equip 
ment which has been designed 
for rapid fixing and easy maintenance 


This new range of formwork, for use on all types and systems of concrete construction, 
provides the Contractor with the means of overcoming formwork difficulties in an easy and 
economical way. No special tools are required, it is easy to erect and dismantle, and robustly 
constructed to withstand heavy wear. Full information can be obtained from any Mills Depot. 


BELFAST © BIRMINGHAM * BOURNEMOUTH *¢ BRIGHTON 
BRISTOL - CANTERBURY - CARDIFF - COVENTRY « CROYDON - DUBLIN 


VAGUEREF SS 
t/ S GLASGOW ~- HULL - ILFORD - LIVERPOOL - LOWESTOFT - MAN- 
SCAFFOLD CHESTER - NEWCASTLE * NORWICH - PLYMOUTH ~- PORTS- 
CO., Fy Be MOUTH ~ SHIPLEY - SOUTHAMPTON - SWANSEA - YARMOUTH 


Head Office & Depot : TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. Tel: RiVerside 5026/9 
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BEET SUGAR FACTORY, 
CANTLEY 


Elevated Roadway and Silos 
Consulting Engineer : W. C. Andrews, 


O.B.E., M.I.C.E., M.1.Struct.E. 
In addition to the one featured above, 
several of the installations at The British 
Sugar Corporation’s Cantley Works 
are founded on FRANKIPILES. 


The Franki Compressed Pile Co., Ltd. 
(FRANKIPILE) 


39, Victoria Street, London, S.W.1l 


‘Phones: ABBey 6006-9 ‘Grams: Frankipile, Sowest, London 


And in Australia, British West Indies, New Zealand and South Africa 
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THE HIGH-FREQUENCY VIBRATOR 
WITH THE SLOW-SPEED DRIVE 


a] i] 


A new type immersion vibrator 
Petrol or Electric 


10,000/12,000 
@ Send for descriptive leaflet ©@ Vibrations per minute 


See our Stand No. 25 at the Public Works and Municipal Services Exhibition, 
Olympia, November 3-8. 


VIBRATOR Dept., PORDEN RD., BRIXTON, LONDON, 8.W.2 ' 
Tel. : Brixton 3293 (9 lines) and at Brentford 


CONCRETE 
REINFORCEMENT 


BENT TO SPECIFICATION 


In 9 months we manufactured and supplied to the British 
Cast Concrete Federation, reinforcement for the M.O.W. 
Standard Hut involving 60,000 cut, bent and welded cages, 
and 5,000,000 stirrups, and therefore rightly claim to be 
specialists in the production of all types of cages where 
reinforced concrete is required. Whether for use in 
Garages, Runways, Docks, Warehouses, Forecourts, etc., 
*“ bending is carried out to your own Specification.”’ 


CAGES FOR CAGES FOR 

PRECAST REINFORCED 
CONCRETE CONCRETE 
* FRAMEWORK 


SOMMERFELDS LTD. 


WELLINGTON, SHROPS. - Telephone: 1000 (5 lines) 


& 167 VICTORIA ST., LONDON, S.W.1 Telephone: VIC 1000 
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REINFORCED 
CONCRETE 
CONSTRUCTION 


n 





SPECIALLY DESIGNED 

TRAVELLING FORM- 

WORK IN USE ON CONSTRUCTION OF 
REINFORCED CONCRETE RETAINING WALLS. 
(Formwork by Parry) 


NITED KINGDOM CONSTRUCTION 
ENGINEERING COMPANY LTD.. 


Civil ENGINEERING CONTRACTORS 
HAMMOND ROAD. KIRKBY INDUSTRIAL ESTATE LIVERPOOL 
TErEeEPH wet $i aiwe 0 e ' wes 





CONCRETE AND CONSTRUCTIONAL ENGINEERING 





GUNITE AND 
CEMENTATION 





Systematic repairs to structures 
* based on systematic diagnosis of 
defects. 


D, 


">, WHITLEY MORAN « CO. LTD. 


ts aN 
j » Specialists in the Repair of Engineering Structures 
5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


“GAPGO ' i. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


SOTA | 


mae 








The ‘‘ CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. e528 rosea) 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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ISTEG STEEL PRODUCTS LTD. (SALES) 43, UPPER GROSVENOR ST., LONDON, W.!. Tel: Grosvenor 1216 


ISTEG IS MANUFACTURED BY ISTEG STEEL PRODUCTS LTD. AT CWMBRAN 
McCall & Co. (Sheffield) Limited, Templeborough, Sheffield, The United Steel Companies Ltd., Sheffield 


B 
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GLASCRETE for SHELL ROOFS 





Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 


the roof slab. Factory, London. Architects: Messrs. Clifford Tee & Gale. 


Telephone: CEN. 5866 j. a KING & Co. Ltp., 


(5 lines) 181, QUEEN VICTORIA ST., LONDON, E.C.4. 


The MULTI-CLAMP 


The All-Purpose Builders Clamp 
with 








THE DOUBLE ACTION 
with the “ open-fork "’ construc 
tion, shown below, offers a further 
wide range of adjustments for 
clamping ground beams, walls, 
site piles, and T-beams. 





THE DOUBLE 
RANGE gives over 
1000 square and rectan- 


gular adjustments from . 
4” to 2’ 9” for clamping column and beam DO UBLE ge 
shuttering. y: | om a i ON ee 


This range is wider than that of ANY 
TWO SETS of clamps at present available. 


Write for 
Brochure M.C.1 























MABEY & JOHNSON LTD. 


54 VICTORIA STREET, LONDON, S.W.!I. VICTORIA 8026-8 
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CHRISTIAN] & NIELSEN 





Mingaladon Airport, Rangoon, completed June, 1952, 
by CHRISTIAN! & NIELSEN (THAI), LTD. 


350,000 sq. yds. Concrete pavement 12” to 16” thick cast in 133 days. Average 
1000 cu. yds. a day of 12 hours. 





CHRISTIAN] & NIELSEN LTD., 54 VICTORIA ST., LONDON, S.W.! 
Telephone : Victoria 6152-5 


ALSO OFFICES AT: Aarhus — Asuncion — Bahia 
Bangkok — Buenos Aires — Cape Town — Caracas 
Copenhagen — Durban — Guayaquil — Hamburg 
Helsingfors — Lima — Lourenco Marques — Mexico City 
Montevideo — New York — Oslo — Paris — Rangoon 


Rio de Janeiro — Sao Paulo — Stockholm — The Hague 
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Successful concrete work begins here! 


Whether it’s reinforced or prestressed work, its success—and 

its safety—begins in a wireworks. Here in JOHNSONS 

factories, considerable quantities of wire are produced 

every year to provide the backbone for concrete construc- 

tion. Since 1773 JOHNSONS have led the field where 

wire is concerned. That long experience, combined with 

to-day’s modern methods and machinery, has helped form 

a product you can really depend on—wherever you use it, from 

WIRE DRAWING. Modern continuous Sons 6D aultany cenpers. 
machines draw the rod to specified sizes 
of wire. Accurate die setting, special 


lubricants and careful machine super- 
vision all contribute to Johnsons quality. 





JOHNSONS 
WIRE 7. = @ FOR THE CONCRETE 


INDUSTRY 


RICHARD JOHNSON & NEPHEW LTD. FORGE LANE, MANCHESTER 1! 
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The symbol ot leadership 


in the development 
and manufacture of 
Prestressed Precast Concrete 


in Great Britain 


— ie 


— — 
~_—— 


CONCRETE DEVELOPMENT CO. LTD 


Office and Works: Iver, Bucks. Telephone: Iver 80g 
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REINFORCED | 
CONCRETE 


Prestressed Bridge at Dorchester for Dorset C.C. J. J. Leeming, M.I.C.E., County Surveyor. 


A. G. MANSELL « CO. LTD 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


78 BUCKINGHAM GATE, LONDON, S.W.1. TELEPHONE: WHITEHALL 8735-6-7. 


Ne a Soccialste Job 


* WATERPROOFING * DUST PROOFING 
* HARDENING * OILPROOFING 
* COLOURING * DECORATING 


Comert and Concrete 
“SIEALOCIRIETIE” 
“SIEAILANTONIE” 
“SIEAILANTITEX” 


ARE “SPECIALITY” PRODUCTS SOLELY MANUFACTURED FOR CEMENT AND CONCRETE WORK 
FOR ADVICE AND SERVICE WITH SALES, WRITE 


SEALOCRETE PRODUCTS LTD. 


Tel.: LADbroke 0015-8-7 
ATLANTIC WORKS . HYTHE ROAD . LONDON, N.W.10 [0 LADBroKe OOIg eT 
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LIVERSEDGE 
‘Arch-Span 


SHELL CONCRETE ROOF DESIGNS 





Since the early years of this Century Liversedges have designed Reinforced Concrete 
Structures and foundation works covering a wide field of civil and structural engineer- 
ing. We have kept abreast of new developments, especially in ‘‘ Shell Concrete "’ 
roof construction, where early pioneer efforts have given our engineers very 
considerable experience in the design of Shell Roofs for FACTORIES, GARAGES, 
POWER HOUSES, CANTEENS, SCHOOLS, HOSPITALS and many types of industrial 
buildings. 


Designs and Specifications, together with an estimate for the supply of steel rein- 


forcements and detail drawings, etc., will be prepared for those proposing to use 
our engineering and design services. 


THE LIVERSEDGE REINFORCED CONCRETE ENGINEERING CO. 
LIVERSEDGE HOUSE, JOHN ADAM STREET, ADELPHI, LONDON, 
Telephone: TRAfalgar 7441-3 
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Designs and Reinforcement 








WIREWELD = Hard drawn wire fabric 


TWISTEEL REINFORCEMENT LTD 


. 
LONDON: 43 Upper GROSVENOR STREET W.1 Telephone: GROsvenor 1216 


BIRMINGHAM: ALMA Street Smetuwick, Starrs. Telephone: Smethwick 1991 
MANCHESTER: 7 Oxford ROAD, MANCHESTER, 1. Telephone: Ardwick 1691 


GLASGOW 19 St. Vincent PLace, GLasGcow, 1. Telephone City 6594 
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ALL-BRITISH 


HYDRAULIC 
BAR 
CROPPER 


CAPACITY 
ONE |} in. dia. MILD STEEL 
or a Multiple of smaller bars 


Details of this, the Diesel Model, and also a Compre- 


hensive Range of Concrete Vibrators, sent on request. 


See our STAND No. 78, ROW G, at the PUBLIC WORKS & MUNICIPAL 
SERVICES EXHIBITION, OLYMPIA, NOVEMBER 3 8. 


E. P. ALLAM & CO. LTD. 


LONDON: 45 Great Peter Street, S.W.1. Telephone: Abbey 6353 (5 lines) 
SCOTLAND: 39 Cavendish St, Glasgow, C5. fel.: South 0196. Works: Southend-on-Sea. Tel. Eastwood 55243 


D 
: 








age | 


Flexpand is suitable for use with either concrete floors 

or roads. It consists of a solid cake of bitumen between two layers 
of bitumen felt. When inserted between the joints of the con- 
crete it takes up the contraction and expansion due to temperature 
changes. In addition, Flexpand Expansion Jointing minimises the 
risk of crumbling edges caused by heavy wheel traffic. 


ANDERSON’S FLEXPAND Expansion Jointing 


D. ANDERSON & SON LTD., STRETFORD, MANCHESTER AND CONCRETING PAPER 


Roach Road, Old Ford, London, E.3 


ree 
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ULCASTER 


gs and Renderings 


P 


of the country: CREWE 
HASLINGTON eons 2265-6. 


Telephone : 





eRe 











THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”’ TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS: “ REAVELL, IPSWICH.” TELEPHONE: 2124 
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it 
you’ve 


a 
WATER 
LEAKAGE 


problem 


The Cementation process is now being extensively used in sealing off 
leakages of water from large tanks, docks and other similar structures, 
and in rendering watertight tunnel linings. Contracts of this nature 
have been carried out for the South Metropolitan Gas Works, the Gas 
Light and Coke Co., the Meltham U.D.C. where escapes of water were 
occurring from the gasholder tanks, at the Burry Port Dock of the GW.R. 
Barry Dock, and Leeds Electricity Works Canal, where loss of water through 
the walls and floors of the structure was becoming serious. Similarly, 
cementation has been employed in rendering watertight the swimming 
baths at Clifton, Bristol, and Bradford-on-Avon, and the sewage disposal 
tanks for the Doncaster Corporation. It has also been used for water- 
proofing of basement walls and floors as at the new B.B.C. House, London, 
Stockport Sewage Works, Grimsby Power Station, and for many other 
purposes. 





oS 
consult EMENTATION 


= 


COMPANY LIMITED 


BENTLEY WORKS, DONCASTER. Telephone : DONCASTER 54177-8-9 
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COPPER STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH + MANCHESTER 
Telephone: FAiLsworth 1115/6 














WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 


Quotations on Application. PADDINGTON BASIN, W. 


Telephone : Paddington 2024 (3 lines). MEMBERS OF B.S. & A.T.A. 


BEC OUARE 


FABRIC . 
for 100°|," 
SEND FOR 


sD = 
DETAILS WATERPROOF 
CONCRETE 


FOR ROAD DAMP - PROOFING LTD. 


REINFORCEMENT DEPTFORD fTel.: TiDeway 1486-7 LONDON, 8.E.- 
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Expanded Metal 


3. W.1. Abbey 3933 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gu, It can 
be used with great economy on all types of 
shuttering and moulds, and will mot separate 
under pressure. 


“ ” PRODUCTS OF THE 
P.S. ORIGINAL MAKERS OF 
Experience has shown that the production of CONCRETE MOULD OILS 


precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 


have produced Grade “P.S."" Mould Com- We specialise in the production of mould oils and com- 


pound for this class of work 
pounds for concrete work of every kind, from mass 


‘“ ” concrete work to high-class architectural stone work, 
8.A. and have an unrivalled experience which enables us to 

This Mould Compound has been specially give expert advice on all mould oil problems. We 

produced to satisfy the requirements of those have a grade for every purpose, and will be pleased to 

engaged in the production of spun concrete 

products. submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155 ESTABLISHED 1854. Telegrams : ‘* Columba, Leeds, 3."" 
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The Sugar-Beet crop being tipped from 
the completed roadway. 
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CEMENT 


SMARINE BRANO 


THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 
For CONCRETE For RENDERING 
Provides a CONCRETE of great strength Supplies an impenetrable RENDERING of 
at early dates and impervious to water, such adhesive power thata !|* thickness will 
oil, etc., without any form of surface resist an outside pressure of at least a 20’ 
coating. head of water. 
For SLURRY (as paint) 
For PAVING Makes a perfectly watertight covering to 
Produces a hard wearing PAVING, dust- brick or breeze concrete walls at very small 
less and proof against penetration by water, cost, and also provides the best watertight 
etc. undercoat to coloured finishes. 
Technical Information is available to users. 
Used in 1914-1918 and still used by : 


Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER GEMENT LTD., toncon Wc custom 106 











PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CoO. 
Phone 22480 LEEDS, 10 ’Grams: “Grease.” 
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LEICESTERSHIRE COUNTY COUNCIL 
RECONSTRUCTION OF 
FOSSEWAY A46 


This work was carried out by 
AT SIX HILLS 


direct labour by the Leicestershire 


County Council. 


with 


REINFORCEMEN 





McCALL & COMPANY (SHEFFIELD) LTD. 
TEMPLEBOROUGH - SHEFFIELD - and at LONDON 


SRB - 39 














CONCRETE AND CONSTRUCTIONAL ENGINEERING 


= 
3 ey 


> 
* 

hs 

yt 


tae 
- | 


PROTECTION OF STEEL 
REPAIR OF CONCRETE STRUCTURES 
WATERPROOFING TANKS 


THE 


EMENT-(UN 


COMPANY - LIMITED 


ESTABLISHED 1924 


GUNITE HOUSE, GREAT WEST RD., BRENTFORD, MIDDX. 
TELEPHONES : EALING 3888 & 3194 
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DOUGLAS 


RIVERSLEY PARK NUNEATON 





ee ates oe 


G. ASHTON, A.M.I.C.E., M.1.Mun.€., MAGNEL-BLATON EQUIPMENT 
Borough Engineer. SUPPLIED BY 
STRESSED CONCRETE DESIGN, LTD 


first prestressed bridge 
in the Midlands 
SPAN 60 ft. 








ROBERT M. DOUGLAS (CONTRACTORS) LTD. 
395 GEORGE RD., BIRMINGHAM, 23. AND BRIDGE RD., WAUNARLWYDD, nr. SWANSEA. 
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The PC3 PUMPCRET 
Mobile 


CONCRETE PUMP 


CONCRETE BY 
PUMP AND PIPELINE 


The latest and most efficient method of placing concrete for Hydro- 
Electric Schemes, Tunnels, Power Stations, Cooling Towers, Subways, 
Silos, Canals, Piers, Viaducts, Reservoirs, Bridges, Runways, Founda- 
tions, Buildings, Pylons, Pipe Spinning and Lamp Columns. 


Pumpable concrete must of necessity be good concrete. 


Pumps and Mixing Plant can be located at the most convenient 
position within the pumping range. 

The continuous output of the Pump at a constant speed governs 
the working of the whole concreting gang. 


All ** Pumpcret "’ surfaces in contact with concrete are renewable. 


Specifications : 


Two Sizes : P.C.3 P.C.4 


Capacities per hour, 

approx. ‘ , 20-24 cu. yd. 8-10 cu. yd. 
Range : 

Horizontal, approx. 1500 fr. 1250 ft. 

or Vertical, approx. 135 fc. 125 fe. 
Pipeline. . 6” i.d. 44° id. 
Power Required 

Electric or Diesel . 45 h.p., 60 h.p. 25 h.p. 


4 STAFFORD TE Poe LONDON, Ww .8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 
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SISALARAFT 


is NOW available 
jrom stock 


Do You Know? 


SISAL FIBRES weight for weight are STRONGER THAN STEEL ! 
Over half-a-mile of these super-strength fibres 
form the two-way reinforcement in every square 
yard of SISALKRAFT. 


BITUMEN Nature’s most completely waterproof substance 
is heavily coated on both outer sheets of .. . 


the STRONGEST and BEST PAPER for TOUGH 
and TESTING uses. 


Donf make clr— 
You. can NoW hawethe BEST 


4 PRICES have been REDUCED and all grades are available 
for IMMEDIATE DELIVERY. 


Samples and technical information from 
Sole Distributors for British Sisalkraft Led. 
‘J.H.SANKEY & SON. LY 


ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2 
"Phone: HOLborn 6949. ‘Grams: Brickwork, Estrand, London 
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KEEPING 
CORROSION 
AWAY .... 


AD & ALKA) FLOORING mes} 
{Pam Om SeneaTED 


wai, OF Sunorne 


Industrial floors have + 
to be designed to re- 
sist the most violently 
corrosive processes 
The illustration shows 
a five-layer floor of 
Windsor’s materials, 
scientifically planned 
to give maximum pro- 
tection. Windsor’s : 
produce a complete 
range of materials 
and preparations for proof- 
ing concrete and resisting 
corrosion. Their methods of 
carefully planned floor laying 
ensure a liquid-tight and acid-, 
alkali- or oil-resisting surface lee stssTes Tes sao 
which will give years of service pe grees 3 


wae roe H. WINDSOR & C 


Details and advice on any 


eration eve aladiy given 748 FULHAM ROAD, S.W.6. Telephone : RENown 6006/7/8 
a 119 VICTORIA STREET, S.W.1. Telephone : ViCtoria 9331/2 
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Wé&C FRENCH LIMITED 
Contractors fot civil onginecting works 


BUCKHURST HILL ESSEX 





HEAD OFFICE: 50 EPPING NEW ROAD, BUCKHURST HILL, ESSEX. Phone: BUCKHURST 4444 (15 Lines) 
LONDON OFFICE: 47, VICTORIA STREET, WESTMINSTER, S.W.! 





BRICKFIELDS AT 

Chigwell Rd. S. Weodtert, 5 
_t 

Tet. Buckhurst 1276 


Luxborough Lane, Chigwell 
Tet. Buckhurst 5633 


TRANSPORT AND 
PRE-CAST CONCRETE 
DEPARTMENT 





COLCHESTER 
ipswich Rd... Dedham, 
Nr. Cotchecter 
Tet. Dedham 2244 
KENYA 
P.O. Box 6032, Nairobi, Kenya 


Lighterage and Whartage facilities 
on River Lea 





Ongar, Essex 

Tel. Ongar @ 

Makers of Stock Bricks, Facing 
Bricks, Roof Tiles, Land Drains 
and other clay products 
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It is in the handling of the complicated detail 
of reinforcement that the reinforced concrete 
designer comes into his own, and only he is 
competent to do this work efficiently. The BRC 
drawing office, with its large staff of able and 
experienced engineers, is equipped to give 
prompt attention to the preparation and sub- 
mission of schemes and designs for all classes 
of Reinforced Concrete work. 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFOR) 














Specialists in Reinforced Concrete Design 


& Suppliers of Reinforcement 


ondon, Birmingham, Bristol, Leeds, Leicester Manchester , Newcastle , Sheffield, Cardiff, Glasgow, Dublin, Belfast 





u-w.657 
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absorb factory noises at no extra cost. Ful! details in Sheet P(Gen)4. Please ask for copies 
Large stocks enable us to cater for all requirements at short notice 


PALABORA Vermiculite has been successfully used for insulating many concrete shell roofs 
We invite inquiries for our Technical Publication R.S.7, in which will be found a full description 
and specification for this highly efficient insulating medium. PALABORA Vermiculite Plaster 
on the underside of the shell roof insulates against condensation, and provides a surface to 


21 BROADWATER ROAD, WELWYN GARDEN CITY. Telephone: Welwyn Garden 4366/7 











TRANSPORT 
BY 
ROPEWAY 


This Ropeway is carrying Bauxite over Indian 
roads, valleys and hills for a distance of 6 miles. 
We can install ropeways to carry a few hundred- 
weights or up to 400 tons per hour, and if you have 
any transport problems, we invite you to consult us. 
Our Engineers have solved many similar problems ; 


can they help you to solve yours ? 


Write for illustrated brochure 

BRITISH ROPEWAY 

ENGINEERING CO LTD 
Plantation House, Mincing Lane, London, E.C.3 


Telephone: Mansion Heuse 4681-2 
Telegraphic Address: Boxhauling, Fen, London 
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Project carried out for 


ANOTHER 
City of Cambridge Cor- 


i cam WA WNPLILIYD 


Great Ouse River 
Board ; Chief Engineer 


One. BAL, MICE PRESTRESSED PRODUCT 


Contractors — Messrs. 
W. & C. French, Led. 


PYLONS « PILES & SHEET PILES «+ ROAD 
& RAIL BRIDGES + ROOF & FLOOR BEAMS 


ANGLIAN BUILDING PRODUCTS LTD - LENWADE 15 - NORWICH - Tel. : Gt. Witchingham 91 
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C00 
AVOID, HOLD-UPS 
BY FROST WITH 


FROST PROTECTIVE IOITS. 


Simply add this proved effective anti-freeze Evode Frost Protective 101 T.S. also 
to the gauging water. It increases the yields an increase in compressive strength 
internal heat and simultaneously reduces which is permanent. It cannot corrode 
the hardening time, making freezing of reinforcements. 

mortar or concrete impossible, even in the 

coldest spell. 


This chart shows the 
results of tests by R. H. 
Harry Stanger, Testing 
Engineer of Westminster. 
After only one day, 6” 
test cubes 1:2:4 con- 
crete, made with 101 T.S., 
show measurable compres- 


a 


/$Q IN 


STRENGTH — LBS 





F 
4——__4——__+4 — 


~ 


sive strength. Con- 





crete made without is too 
weak to be tested at all. 


. . 4 
For all times of test, 
AGE AT DATE OF TEST- DAYS 











COMPRESSIVE 


101 T.S. gives a_ per- 
manent increase of strength STOCK NOW - PROMPT DELIVERY 
over concrete made with- 

out. Formwork can be Evode Frost Protective 101 T.S., liquid, is packed in 40- 
struck and structural con- gallondrums. Price: 3 /6to 4/6 per gallon DELIVERED, 
crete can be loaded as in according to quantity. Does not deteriorate in store. 
normal weather—progress Descriptive leaflet P.5368 with simple working details and 
need not be interrupted. correct mixing ratio gladly sent on request. 


EVODE LIMITED Glover Street Stafford 


Tel: 1590-1-2. Grams: Evode, Stafford 
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Entire STEEL FORMWORK 
for BARREL VAULT ROOF construction 


including all tubular scaffolding to roof height 


designed and supplied, on hire, by :— 


AGRO 




















; aS 4 
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ACROW —THE Specialists in Steel Shuttering & Propping 


All enquiries to: ACROW (Engineers) LTD., SOUTH WHARF, PADDINGTON, LONDON, W. 
AMBassador 3456 (20 lines) 
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PORTABLE 


VISIT OUR STAND 
AT THE 


unsurpa I ead PUBLIC WORKS 
pod pow —s & MUNICIPAL 


SERVICES 
735415340 Your problem EXHIBITION 


cosdenoune be solved by a OLYMPIA 
TWICKENHAM the Goodenough range. 3rd-8th Nov. 1952 


Telephone: 
POPESGROVE 


GOODENOUGH CONTRACTORS MACHINERY LT? 
70-72 LONDON ROAD -TWICKENHAM 
MIDDLESEX: ENGLAND 
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advantages 


THERMAL INSULATION 





ANTI - CONDENSATION 
SOUND INSULATION 
FIRE PROTECTION 


FUEL SAVING 





| ANTI-CORROSION 





The thermal conductivity (K) of standard SPRAYED 


quality Sprayed “ LIMPET” Asbestos is 0.4, ee 99 
but when required, special grade fibre can be 

employed to provide a K valae as low as 

32 (N.P.L. test). REGO TRADE mane 

“The sound absorption coefficient for 1° thickness 

at a frequency of 500 cycles per second ASBESTOS 


is 0.65” (N.P.L. test). 

The inset shows Sprayed “ LIMPET” Asbestos 

on barrel roofs at Extensions to The Spode Works. 

Architects : Messrs. Hind & Brown, L./A.R.1.B.A., 
Stoke-on-Trent. 


CEMENT CO LTD 


A MEMBER § NEWALL RGANISATION 


TURNERS ASBESTOS 


MANCHESTER 17 
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LENSCRETE 


GLASS AND FERRO-CONCRETE 


SHELL 
ROOF 


CONSTRUCTION 


LENSGRETE LID. 


66 QUEEN’S CIRCUS LONDON, S.W.8 of the British Isles, 
TELEPHONE : MACAULAY 1063 Dominions and Colonies. 


“costs with | RAWLTIES 


Rawlties revolutionise formwork. On jie {lic tt seed and mare econo 
every job they mean faster erection and concrete construction 
faster striking than ever before! You 
save timber, too, for each lift is self- 
supporting from the previous one. Screw 
home the special Rawltie bolts and you’re 
ready for pouring. To strike the shutter- 
ing, simply unscrew and use the ready- 
made bolt-holes for securing your next lift. 








There are special devices for face work 
(RAWLOOPS) and for casing R.S.J.’s a 
(RAWLHANGERS). Whatever the job 
—buildings, or docks, airports or bridges— FIXI 


RAWLTIES save time, labour and timber. 
B 388B THE RAWLPLUG COMPANY LTD., LONDON, S.W.7 
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Shell roof construction by 


SUSIK?S of Dublin 


The omnibus station and garage at Store Street, Dublin, erected 
by us in reinforced concrete, included the construction of a shell 
concrete canopy, illustrated above. Architect: Mr. Michael Scott, 
F.R.LA.I. Consulting Engineers: Messrs. Ove Arup & Partners. 





REINFORCED CONCRETE CONSTRUCTION 
AND CIVIL ENGINEERING WORK 


JOHN SISK & SON (DUBLIN) LTD. 
WILTON WORKS DUBLIN 
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for all forms of 


PRECAST 
 <- | CONCRETE 


materials, experienced 
workmanship, expert 
supervision, and excellent 
service. 




















We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements. 


H.B. CONCRETE CO. LTD. 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092. 





A better surface 
at less cost 


Masonite Tempered Presdwood as a form- 
lining produces a smooth, flawless, and dense 
surface ; concrete requires no further treatment 
after forms are removed. Masonite Tempered 
Presdwood is Grainless Wood specially impreg- 
nated for heavy duty ; since 1930 it has been used 
successfully for shuttering on contracts of all kinds. 
Ten to fifteen uses are common. It is easy to 
work on site, does not corrode or leave unsightly 
marks or stains ; it is flexible and ideal for shutter- 
ing to curved work. 


Registered (~\ Trade Mark 


MADE IN SWEDEN 


Tempered Presdwood 


HAS BEEN USED AND PROVED 
FOR 20 YEARS 


Write for illustrated Technical Catalogue. 


Masonite Ltd., Bevis Marks, London, E.C.3 
Avenue 2846 
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the insulation 


for shell roofs 


MetaMica has outstanding thermal insulating 
properties and will provide the most econo- 
mical means of insulating Shell Concrete 
Roofs. Typical insulation values obtained 
with MetaMica are as follows: 

Roof Construction 24” Concrete Shell, MetaMica Roof 
Screed and built-up Felt Roofing. 


1” thickness MetaMica Screed—U value = 0:34 B.T.L 
Sq. Ft./Hr./°F. difference in air temperature 


2” thickness MetaMica Screed—U value 0-21 B.T.1 
Sq. Ft./Hr./°F. difference in air temperature 


Architects, Engineers and Contractors engaged 
in Concrete Shell Roof Construction are 
invited to send for full technical information. 


OXGATE LANE, LONDON, 


applied by our 
own operatives 
or supplied to 


requirements 


N.W.2. Tel.: GLAdstone 6554 











CONCRETE AND CONSTRUCTIONAL ENGINEERING 


OCTOBER, 1952 


For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


SEVARXTIU Ig 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ Operate at 9,000 to 15,000 Vibrations per 
minute from low flexible shaft speeds of 
4,500 to 7,500 R.P.M. 

@ Petrol or Electric Driven. 

@ Fitted centrifugal clutch, long-life flexible 
drive and vibrator. 


@ Robustly built throughout and backed by 
genuine service. 


Model VP 250-A (Swivel Base or Barrow Mounting) 


Prompt Delivery. Genuine Service. Re-sale Terms 
available. Equipment supplied on Hire—write for 
Terms 





% We operate a 48-hour Shaft Repair Service for immediately Convertible ! 


all makes 
Additional Tools for : SURFACING, WET 
NCRETE, GRINDING, Di 
Write for 8-page fully descriptive Catalogue : anon AND DRILLING (up to rons 
THE FLEXIBLE DRIVE & TOOL CO. LTD. Concrete and Steel—2” in Wood). 


Specialists in the design and manufacture of flex-shaft tools an 

for over 30 years. Agents throughout the world , Z LH 

17T, Queensberry Way, South Kensington, London, S.W.7 aTtt € Cs =a} > 
‘Phones: KENsington 3583 and 4747 ae a 


dustless floors 


Concrete dust is fatal to machinery, a severe inconveni- 
ence to operatives and a constant menace to production. 


“CCC CASEHARDENING” process produces a floor which is not only 
hard—so hard that even by the drastic use of a wire scratch broom no concrete 
dust can be raised—but is also impervious to water and resistant to the destruc- 
tive action of oils, grease and soda. 

““CCC Casehardening "’ process is applied only by our trained staff and the 
result is guaranteed. 




















“CCC” PREMIX for Waterproofing, Rapid Hardening, 
and Toughening Concrete 








CONCRETE 


CASEHARDENING 
CO. LTD 


CRESCENT WHARF: BIRMINGHAM: 1 


TELEPHONE: MIDLAND 2067 
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The old otder changeth yielding place lo new” 

















BOROUGH OF STOCKTON ENGINEER: G. COWAN, A.M.1.C.E., M.1.Mun.E., A-R.LC.S 


The reconstruction by Tarslag of the bridge carrying the 

trunk road A.I9 over the Stockton-Darlington line 

involves dismantling one of the earliest railway bridges in 

the world. Built by T. Richardson & Sons, Hartlepool 

lron Works, in 1851, the passing of this century-old bridge 

and the erection of the new will not be without interest 
to engineers and historians all over the world. 


TARSLAG 


LIMITED 


CONTRACTORS TO ADMIRALTY, AIR MINISTRY, MINISTRIES OF 
WORKS, SUPPLY, AND OTHER GOVERNMENT DEPARTMENTS, 
MUNICIPALITIES, COUNTY COUNCILS, ETC. 





WOLVERHAMPTON - STOCKTON-ON-TEES 


litre 


ROTHERHAM 


lh, 
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* Reinforced Concrete 
DESIGN AND CONSTRUCTION 


* 
Floors 
IN SITU AND PRECAST 


* Granolithic Pavings 


* Staircases 
* Cast Stone 


STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON 
26 West End Avenue, Pinner, Middlesex 
Telephone: Pinner 6223, 5159 & 6269 
BIRMINGHAM 
Northcote Road, Stechford. 
Telephone: Stechford 236 
EDINBURGH 
46 Duff Street 
Telephone: Edinburgh 6150 
MANCHESTER 
Ashton Road, Bredbury, Stockport 
Telephone: Woodley 2677/8 














CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Buildings for the Post Office Stores at Kidbrooke, London, S.E., with reinforced concrete barrel vaults. 
The shells have a radius of 20 ft., and a least thickness of 2 in., and cover a floor area of 6,500 square 
yards. Consulting Structural Engineer: Mr. C. V. Blumfield, B.Sc., A.M.I.C.E., M.I.Struct.E. 


SHELL ROOF 


construction by 
CARMICHAEL 


CIVIL ENGINEERING CONTRACTORS 
SPECIALISTS IN REINFORCED CONCRETE 


JAMES CARMICHAEL (CONTRACTORS) LTD., 331 TRINITY ROAD, LONDON, S.W.18 
Telephone: Battersea 1154 (4 lines) 
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The LATEST DEVELOPMENT in 


~ = ~ 


PROB ie IDA BEE GE IP IOS ALDI. A IO SEALE igs 


TRANSPORTING and UNLOADING 


TPES TIE ER LEG EASE BIEN SED py SE 


BULK CEMENT 


This revolutionary twin-tank unit 
can be fitted to any normal chassis. 
Discharges a 7-ton load of 

cement in approximately 

17 to 20 minutes. 

(fatent applied for) 








Photcgraph by courtesy of F. 
Shepherd & Son Lid., Buiiding 
Contractors — York. 


Designed and built by engineers who have had many years 
experience of bulk transport problems, this twin-hopper cement 
carrier provides the complete answer to the public works con- 
tractors’ cement supply problems. There are no questions of 
bags, manhandling or wastage with this equipment—cement is 
loaded at works in bulk and discharged when and where needed 
speedily and economically. The twin unit illustrated carries 
7 tons of cement which can be unloaded on site in 17 to 20 minutes 

and this to a height of 35 ft. above ground if necessary. The 
hopper units with ancillary equipment can be fitted singly or in 
multiples to suitable types of vehicle or trailer. In short, bulk 
cement transport is here—for every class of user 

Full specifications gladly supplied on request 


Sole Distributors : 


THOS. W. WARD LTD 
Albion Works, Sheffield 


Manchester; Glasgow; Briton Ferry; Birmingham; Middlesbrough. 
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Manufactured by Yorkshire Engineering and Welding Co., Ltd. Bradford 
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EDITORIAL NOTES 
Economy in Mild Steel Reinforcement. 


IN our last number we suggested that the publication by the Ministry of Works 
of the report on ‘‘ Economy of Building Materials ’’, prepared by the Works 
Directorates of the three armed Services and of the Ministry of Works, was likely 
to cause uncertainty in the minds of those responsible for the design of reinforced 
concrete. This uncertainty is not relieved by the issue by the Ministry of “ Steel 
Economy Bulletin No. 1, The Design of Buildings’’ (H.M. Stationery Office. 
Price 3d.)._ The report issued in July refers to the working stresses in mild steel 
reinforcement in the case of multi-story buildings, and the recommendation, under 
the heading “ Action’, is the very definite one to ‘“‘ Work to increased steel 
stresses in reinforced concrete design, i.e. from 18,000 to 20,000 Ib. per square 
inch ’’. No reason is given why the higher stress is restricted to multi-story 
buildings. The builetin was issued in September, and here the recommendation 
relating to the working stress in reinforcement is: ‘‘ Stresses higher than those 
given in C.P. 114 are often justifiable. In the hands of experienced designers a 
tensile stress of 20,000 Ib. per square inch is reasonable for mild steel bars.”’ 
Here the higher stress is not restricted to multi-story buildings, and the sentence 
is in the form of a suggestion rather than an instruction. 

It is, however, known that the intention of the Ministry is that a working 
stress of 20,000 Ib. per square inch should in general replace the stress of 18,000 lb. 
recommended in British Standard Code of Practice No. 114. The report definitely 
states that its findings are expected to be everywhere applied. According to the 
bulletin, ‘‘ In future the Ministry of Works will examine licence applications for 
new buildings in the light of the recommendations of this and any later relevant 
bulletin, and will normally require a certificate by the architect or the engineer 
that the recommendations have been fully taken into account.’ This suggests 
that there is little likelihood of a licence being granted for reinforced concrete 
work unless the design allows for a working stress of 20,000 lb. per square inch in 
the reinforcement, for we may assume that abnormal actions on the part of the 
Ministry would be infrequent. Also, the hope is expressed that local authorities 
will have full regard to the recommendations when approving designs under their 
by-laws, and the Ministry expects that the London County Council will grant 
waivers to use the higher stress for structures in its area. It thus appears that 
the Ministry will make every effort to ensure that the higher stress replaces 
that of the B.S. Code. 
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rhe bulletin states that the recommendations are complementary to the 
B.S. Code. If this is so, and the recommendations are really intended to complete 
the codes, then there can be no doubt that in the view of the Ministry all users 
of B.S. Code No. 114 should alter to 20,000 the figure of 18,000 wherever it is 
given as the permissible working stress in mild steel reinforcement. Indeed, it 
may be inferred from the sentences quoted that it is now necessary in effect to 
apply for a waiver for permission to use a working stress lower than 20,000 Ib. 
per square inch, or at least to prove to the Ministry and local authorities that 
a lower stress is necessary. This is a reversal of the present position whereby 
it is necessary to apply for permission to use a lower factor of safety; for it appears 
that special pleading is now necessary if it is desired to maintain a higher factor 
of safety. It would, by the way, be interesting to know exactly what the 
Ministry has in mind when in the bulletin it states that, although the codes 
“have been drawn up with careful attention to economy, their main object is 
not to secure savings ’’—if we are careful not to waste material, how do we use 
less and still conform to good practice ? 

Most engineers will agree that except in certain types of structures, for 
example liquid containers, it is reasonable and safe to adopt a working stress of 
20,000 lb. per square inch in mild steel reinforcement. It seems, however, that 
the Ministry is doing the right thing in a wrong way. The code was prepared 
by experienced people nominated by the learned societies, professional associations, 
Government departments, and others who are concerned with reinforced concrete 
and who are anxious that this class of work should be designed and carried out 
as well as possible. They are concerned with good practice, and good practice 
includes the economical use of materials. Waste cannot be good practice. The 
codes are drawn up in a democratic manner by men chosen for their knowledge 
and experience, and all interested parties are consulted before the documents are 
issued for the guidance of the profession. So far as the working stress in steel 
is concerned, B.S. Code No. 114 has been replaced by a recommendation made 
by representatives of the armed forces and the Ministry of Works, and the Ministry 
proposes to exercise its powers under the regulations controlling the issue of 
building licences to enforce the adoption of a higher stress for general reinforced 
concrete work. It would have been better, and more in keeping with peace- 
time procedure, if the Codes of Practice Committee had been asked to consider 
the revision of B.S. Code No. 114. Since this document was issued in 1948 there 
has been a growing belief that a higher working stress can safely be adopted, 
and there is little doubt that when the Code is revised it will recommend the same 
stress that is now asked for by the Ministry. We should then have a recommenda- 
tion made with the backing of the profession and which would have been adopted 
by most local authorities without the persuasion which the Ministry now thinks 
fit to bring to bear. Codes of practice take a long time to prepare, but if the 
deliberations of the committee were concerned only with the working stress in 
steel in the existing code there is no doubt that a decision could have been quickly 
reached, and it is likely that the recommendation would have had a result similar 
to that which the Ministry now requires. There was no need to array the nation’s 
fighting forces and the Ministry in order to convince engineers that a higher stress 
in steel could be safely adopted. Nothing is gained by using force to make people 
do what they would do of their own free will. 
»9Q6 
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Calculation of Shell Roofs without 


Stiffening Beams. 
By ANDRE PADUART (BrusseEts 


AT the Symposium on Concrete Shell Roof Construction held in London in July 
last a description * was given of a large shed built by the Belgian firm S.E.T.R.A. 
at Antwerp. The shed is 1525 ft. long and 199 ft. wide and is covered by thin 
reinforced concrete vaults of 50 ft. span. The thickness of the vaults increases 
from 3 in. at the crown to 5 in. at the springings. A notable feature is the 
absence of tie-rods and stiffening beams. The thrust of the vaults is resisted 
at each end of the building by reinforced concrete counterforts and there are 
no expansion joints in the structure. 

The calculation of the stresses in these vaults according to the general 
theories of elasticity is extremely difficult as the bending moments normal to 


Fig. 1. 


the surface of the shell are not negligible. It would have been possible to have 
established differential equations giving the stresses at each point and to integrate 
them, taking the conditions at the edge into account, but even by using Poisson's 


ratio equal to zero it would have been necessary to introduce very important 
approximations. A more practical method was preferred and the reinforcement 
was determined in a much easier way. This method comprises two successive 


stages. 

In the first stage it is assumed that each valley is supported along its whole 
length. The problem is then related to a two-dimensional arch instead of a 
three-dimensional vault, and the corresponding stresses can be easily calculated 
at any point by the theory of elastic arches. Wind, non-uniformly-distributed 
snow loads, shrinkage, and temperature variations cause deflections which pro- 
duce very slight tensile stresses in the concrete. Although these do not exceed 
the permissible stresses, a mesh reinforcement weighing 0-62 lb. per square foot 
is placed in the vaults. In the second stage it is assumed that there are no 


* A ibstract of th paper is given on } 11 of this number 
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props except the columns along the whole length of the valleys. In this stage 
the stresses in a vault have to be calculated, and a three-dimensional problem 
must therefore be solved. The loads acting on the vaults in this stage are only 
the forces w on the temporary supports of the preceding stage (Fig. 1). 

These forces w are resolved into two forces w, acting in planes tangential 
to the vaults (Fig. 2). It is therefore necessary to consider two beams B, of 
great depth and of small thickness carrying the loads w,. The only special 
problem to be solved is the determination of the effective depth of these beams ; 
this is a function of the span L and the width / of the vaults. It was considered 
reasonable to assume the effective depth H as the smaller of the values o-3L 
or o-4l. 


w 


Fig. 2. 


9 
. , . RL* . os 
If the maximum bending moment M, is 7 , and S denotes the permissible 


stress in the reinforcement, the necessary area of steel A in each springing is 
u LL I 


given by : 
R Ss o-87H 


Assuming that H = o0-3L, 


w 7 
—— (1) 
215 


This formula is very similar to that given .in 1935 by Issenmann Pilarski * which 
can be written 

w,L 

1 

Another way of calculating the reinforcement consists in considering the 

two half-shells joined together in the valley as a vertical V-shaped beam carrying 

, of 2 
wl 


the load w (Fig. 3). The maximum bending moment M on this beam is 


: ; . wl? I I 
and the total area of steel 24 required in the valley is : . x —. Hence 
? 8 ooh 
wl? 
: (3) 
14°4hS 


* “ Calcul des voiles minces en béton armé.”’ Dunod, Paris 


October, 





& Sine Nt) = SHELL ROOFS WITHOUT STIFFENING BEAMS. 
Applying these three formule to the vaults at Antwerp we have: L 57 ft., 
l = 49 ft., and A 10 ft. 


thrust due to dead weight of the vaults, 1780 Ib. per ft. 
thrust due to snow, 280 Ib. per ft. 
(weight of the gutter, 154 lb. per ft. 


Total 2214 lb. per ft. 
= 2760 lb. per foot. S = 17,000 lb. per square inch. 


; x 57 
Formula (1) gives / E 3°52 sq. 
. 17,000 
; , - < 57 
Formula (2) gives / - 3°72 sq. 
2 17,000 


Formula (3) gives . 3°66 sq. 


2700 X 57 
I 


I4°4 X 10 


7,000 


concrefe mm 
compress ian 


nevtral Oks 


reafercement 


w 


Fig. 3. 


The reinforcement used consists of seven }-in. bars of the mesh and eleven 
$-in. bars. These bars are bent upwards at 45 deg. near the columns in a strip 
21 ft. wide in order to resist the shearing forces and negative bending moments 
(Fig. 4—this is Fig. 3 on page 312 of this number). 

Because of the absence of stiffening beams, the resistance to buckling of 
the vaults was investigated. The critical thrust is given by 7, 
where F, is the buckling load of an equivalent straight beam calculated by the 
Euler formula, and « is the slope of the tangent to the vault at the quarter- 
point of the span. 


F. cos &@ 


_ . 
Fs ita = — 30,400 lb. : 
a 310 
cos a = cos 24 deg. = 0-913. Hence 7, = 27,700 lb. 
The maximum thrust at the crown of the vault is 5150 lb. The coefficient of 
security against buckling is thus 5-38. 

The first vaults were built more than four years ago and they have behaved 
quite well in spite of the heavy loads of snow which they have already borne, 
and the violent storms and the great variations of temperature which they have 
undergone. Two other sheds have been built more recently according to the 
same principle. Their length is 850 ft. and their width 160 ft. 
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FOOTBRIDGE 


(CONCRETE) 


A Prestressed Concrete Footbridge. 


Tue illustrations show 


stressed 


one of four pre 
concrete bridges built by the 
Hampshire County Council to replace 
worn-out wooden structures. The bridges 
are 4 ft. wide and have spans up to 43 ft 
The are made of hollow blocks 
4 ft. long by Io in. square with walls 1 in 
thick, and between the blocks are placed 
solid concrete diaphragms as shown in 
Fig 2 [wo these bloc ks 
joined together by reinforcement bars 
passing transversely through the _ solid 
blocks and comprise one beam, and two 
of these beams form the deck of a foot- 
bridge. The prestressing cable is between 
the two rows of blo ks forming a beam, 
and is placed between the transverse bars 
which join together the two rows of blocks 
and the flanges at the bottom of the 
beams. Solid blocks are used at the ends 


beams 


rows of are 


Fig. 2. 


of the beams to form anchorages for the 
cables The spaces between the rows of 
blocks are filled with mortar, and the 
bridges are surfaced with asphalt rhe 
blocks can be carried by man, and 
three or four men only are required to 
erect a bridge 

The bridges were designed by Mr. E. W. 
Gifford, formerly Bridge Engineer of thi 
County Council, and the contractors were 
Messrs. J. J. Udalls (Building), Ltd 
[The blocks were made at the works at 
Romsey of the Devon Concrete Co., Ltd 


one 


A Reinforced Concrete Bridge Recently Completed over the River 
Dordogne, France. 
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CULVERT 


WITH PRESTRESSED DECK. 


A Culvert with a Prestressed Concrete Deck. 


TENSIONED STEEL BARS. 


As part of a flood-relief scheme in the 
valley of the river Lee a new channel is 
being constructed across Leyton Marshes 
in north-east London. The channel is 
2000 ft. long and one-half of the 
length is to be covered The remainder 
of the channel 


about 


1S open 
The Channel. 

Fig. 1 shows the covered part 
culvert at the outfall and Fig. 2 
cross-sections of the culvert and the open 
channel. With the exception of the pre- 


of the 


Lives 


section being painted with bitumen be- 
fore the next is cast against it On the 
channel face of the joint a rebate 3 in 
deep by 4 in. wide is formed and filled 
with 2 in. of an elastic jointing material 
and 1 in. of bituminous sealing material 
The outer face of the wall is rebated in 
a similar manner and filled with 3 in. of 
an expansible filler 

rhe invert slab is 6 in. thick and laid 
in panels 24 ft. by 20 ft. in the culvert 
and 27 ft. 6 in. by 20 ft. in the channel, 
with sealed expansion and < 
joints 2 in. wide between the 


~ 


ontraction 


panels Che 





Fig. 1. 


stressed concrete beams forming the deck 
of the culvert the whole of the work is 
of plain concrete The walls of the open 
channel are g ft. 6 in. high and 1 ft. 44 in 
thick at the top, increasing to 3 ft. 3 in 
at the base of the wall on the right bank 
and 4 ft. on the left bank. Each wall 
has a toe extending 1 ft. 44 in. by 1 ft. 6in 
deep under the invert slab. The walls 
are cast in travelling wooden shutters 
(Figs. 3 and 5) 40 ft. long, which is the 
The 
gantries 


distance between contraction joints 


shutters are 
travelling on 
winches, 


suspended from 
rails and are moved by 
mounted on the framework of 
the shutter, pulling on wire ropes anchored 
to the base of the part of the wall pre- 
viously cast The shutters 
along the 40-ft. section of wall 
hours after casting the concrete 

The joints between each section of wall 
are the castellated type, the face of one 


moved 
twelve 


are 
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Outfall End of Covered Culvert. 


slab is laid on bituminous felt on a 
course of concrete 3 in. thick 

The mixture of the concrete for the 
walls is I : 2-5: 3-4 with a water-cement 
ratio of 0-55, for the invert the mixture 
is 1: 2-8: 3-8 with a water-cement ratio 
of 0-5, and for the base slab 1 
in all the the 
aggregate is ? in rhe concrete is weigh- 
batched in a plant designed by the con- 
tractor (Fig. 4) and is mixed in a 21/14 
rotary-drum mixer placed over the re- 
ceiving hopper of a 4-in. concrete pump 
which distributes the concrete throughout 
the site. The aggregate is lifted to the 
hoppers of the batching plant by a crane, 
which also handles the loose cement con- 
tainers seen in Fig. 4 


base 


RE 3 4°2; 


cases maximum size of 


These containers 
have a capacity of 3 tons of cement 
The walls of the culvert are similar in 
design and construction to those of the 
channel, except that they are about 3 ft. 
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CULVERT 





(& Renepence | 


higher in order to allow sufficient free- 
board. Fig. 2 isa of the 
culvert and Fig. 6 shows the walls before 
placing the beams. 


cross-section 


Prestressed Cover of Culvert. 

Alternative designs were prepared for 
the culvert in reinforced concrete and 
prestressed concrete but, because the 
depth of a single-span beam in reinforced 
concrete was so great that considerable 
increase in the width of the culvert would 
have been necessary if the required levels 
were to be maintained, the final design 
in reinforced concrete included central 
piers. Although the estimated cost of 


Fig. 3. 


the chosen design in prestressed concrete 


was slightly greater than that for rein- 
forced concrete, the former was chosen in 
view of the possibility of the piers inter- 
fering with the flow of water and the 
likelihood of debris collecting around 
them 

The prestressed concrete beams have 
an overall length of 57 ft., the clear span 
between the walls being 53 ft. 5 in. The 
load for which they are designed is the 
Ministry of Transport Standard Highway 
Load plus an earth cover of 1oo lb. per 
square foot. The beams are precast and 
prestressed at a factory at Hoddesdon 
and are transported by rail to a siding 
adjacent to the culvert \ temporary 
railway been laid to allow the 


line has 
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WITH PRESTRESSED DECK. 


beams to be taken from this siding to a 
loading bridge spanning the culvert rhe 
wagons are pushed on to the bridge by 
bulldozers (Fig and the beams are 
lifted from the wagons on to a road 
vehicle by cantilever-type gantries (Fig 
8) The lorry, travelling inside the cul- 
vert, carries the beams to two steel 
trestles within a few feet of their final 
position rhe trestles support traversing 
jacks which raise the beams from the 
lorry and place them in position on the 
walls of the culvert (Figs. 11 and 13) 
After being placed in position the 
beams are prestressed transversely, in 


bays twenty beams wide, by ten {-in 


Travelling Shutter for Walls. 


diameter ‘‘ Macalloy ’’ bars which pass 
through holes previously formed in the 
webs of the beams (Fig. 10 After the 
bars are tensioned the surplus lengths 
projecting at the end of each bay are cut 
off by oxy-acetylene flame and the space 
between the bars and the concrete is 
grouted with cement mortar under pres 
sure. The bearing of the beams at one 
end consists of a pad of 1:2 cement 
mortar, 4 in. wide by } in. thick; at 
the other end it comprises two 18-S.W.G 
copper plates placed between mild-stee! 
plates 4 in. wide by 3} in. thick. This is 
shown in Fig. 13, which also shows the 
final adjustment of a beam in position 

The number of beams required is 512 
They are -of I-section 


30 in. deep by 
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24 in. wide; the web is 4 in. thick and 
the flanges vary from 2} in. at the edges 
to 5 in. at the junction with the web 
Each beam contains three high-tensile 
Macalloy bars of 14 in. diameter which are 
tensioned after the concrete has attained 
sufficient strength. The only mild steel 
reinforcement in the beams is a light- 
gauge mesh of mild steel bars giving an 
area of 0-14 sq. in. of steel in the top 
flange of each beam, and }-in. diameter 
bars at the ends of the beams to distribute 
the high stresses immediately in front of 
the steel plates at the anchorages of the 
prestressing bars. There are stiffening 
ribs 8 in. wide at 9-ft. intervals along the 
through which are formed two 
1}-in. diameter holes to receive two {-in 
dlameter bars after erection of the beams 
on the site as already described. 


beam, 


Making the Beams. 


The beams are made in two parts, one 
37 ft. 44 in. long and one 19 ft. 44 in. 
long (see Fig. 9), to suit the 40-ft. 
long ‘“‘shock”’ tables at the works. The 
joint is 3 in. wide and is formed at a 


Fig. 5. 


DECK. 





Fig. 4.—Batching Plant. 

stiffening rib [The beams are cast in 
timber moulds and placed on trolleys 
which are pushed on to a “ shock ”’ table, 
which is lifted through a distance of 
about * in. and dropped on to rigid 
bearers 200 times a minute by means of 
cams on rotating shafts under the table. 
The concrete is placed in shallow layers 
throughout the length of the mould. 
About 40 minutes are required to fill a 


Travelling Shutter for Walls. 
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mould, and during the whole of this 


and ensures that the concrete is forced 
period the shock-table is working In 


into the flanges at the bottom of the 
the case of the larger beams the total mould. The concrete is in the propor- 


weight of the mould and the beam is tions of 1 part of ordinary Portland 
about 7 tons, and the falling of this cement, 1} parts sand, and 3 parts }-in. 
heavy load on to the bearers below the ballast, and the water-cement ratio is 
table produces concrete of great density 0-4. The cavities, 1} in. diameter, for 


Fig. 6._-The Culvert before Placing the Beams. 


Fig. 7._-Pushing Wagons to Gantry Crane. 





Fig. 8.—Placing Beam on to Road Vehicle. 
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the high-tensile bars are formed by inflat- 
able rubber tubes supported in position 
in the shuttering by precast concrete 
inserts The beams, in their moulds, are 
then transported by a gantry crane to 
the curing area and subsequently to a 
stacking area, where they remain until a 
strength sufficient to withstand the post 
tensioning forces has been developed 
This is determined by cubes cast at the 
same time as the beams and which are 
tested at the works \ compressive 
strength of at least 4500 lb. per square 
inch is required before tensioning the 
bars 
Before either of the two parts required 
to make one beam 57 ft. long is moved 
a mild steel bar, threaded at each end 
and with a nut and plate anchorage, is 
passed through the lowest cavity formed 
for the high-tensile steel bars Ihe bar 
is tensioned with a force of 24 tons, which 
is sufficient to enable the beam to be 
lifted safely When the concrete has 
reached the required strength the beams 
Fig. 10._-Prestressing Beams are transported by crane to the stressing 


Transversely. beds, where they are laid on timber 





Fig. 12..-Beam in Position. 
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bearers levelled so as to form a camber 
of 3 in. at the centre of the beams and the 
temporary prestres 

Che joint 
then made, using 
concrete to enable 
carried out 


sing bars are removed 
the parts 
high-alumina cement 
the final to 
as quickly as_ possible 
The high-tensile bars are passed 
through the formed to receive 
them and the anchoring devices are ad 
Ihe bars are then 


between two 1S 
stressing 
be 
steel 
cavities 


justed tensioned 


DECK 


equally from each end to reduce the 
losses due to friction, the top bar being 
tensioned first, then the, bottom bar, and 
finally the centre bar (Fig. 14 As the 
tensioning of the second bar causes a 
longitudinal deformation of the beam 
and thus reduces the force exerted by 
the bar first tensioned, and similarly the 
last bar to be tensioned reduces the force 
in the two bars previously tensioned 
allowance is made for this by stressing 


Fig. 13.—Final Adjustment of Beam. 


Fig. 14.-Tensioning 


the Longitudinal Bars. 
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Fig. 15.—Details of Ends of Beams. 


the first bar to 45 tons per square inch, 
the second bar to 43} tons per square 
inch, and the third bar to 42 tons per 
square inch. It is considered that the 
final force in each bar is about 42 tons 
per square inch. In the Lee-McCall 
system the ends of the bars are threaded 
and special nuts on these threads bear 
against the steel end-plates and form the 
anchors for the tensioned bars 
Immediately after the bars are ten- 
sioned the space between the bars and 
the concrete is filled with cement grout 
under a pressure of 50 lb. per square inch 
(Fig. 16), water under pressure being first 
passed through the cavities to clear them 
and to lubricate them for the easier pas- 
sage of the grout. Finally the ends of 
the bars, the nuts, and the anchor-plates 
are coated with bitumen; the recesses 
at the ends of the beams to accommodate 
the anchoring devices are filled with 
concrete on the site. The beams are 
then transported by crane to railway 
wagons on an adjacent siding from 
whence they are delivered to the site. 
The design and supervision of the 
work are by the Lee Conservancy Catch- 
ment Board under the direction of Mr. 
M. Nixon, M.B.E., B.Sc., A.M.Inst.C.E., 
the Engineer of the Board; the de- 
sign for the prestressed concrete beams 
was prepared by Mr. Donovan Lee, 
M.Inst.C.E., in collaboration with the 
engineers of the Board. The main con- 
tractors are Concrete Piling, Ltd. The 
prestressed concrete beams are made and 
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Fig. 16.—Grouting of the Bars. 


supplied to the main 
Shockcrete Products, Ltd 
Herts 


contractors by 
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Book Reviews. 


** Prestressed Concrete Structures.” By August I 
wnendant London : McGraw-Hill Book Company 
1952 Price 428. 6d 
Books on prestressed concrete have in 
general followed a somewhat similar 
pattern. This one is different in that the 
author deals not only with the bonded 
wire and grouted cable types of beams but 
also with trussed beams and girders used 
largely in Germany and developed by 
Finsterwalder and Dischinger. In discuss 
ing the elastic and plastic deformations of 
concrete the approach is that due to 
Freyssinet based upon the principles of 
thermodynamics. Ihe theory of design 
of prestressed concrete structures is de 
veloped in detail. The notation does not 
make for simplicity of presentation, but 
the methods given deserve study A 
chapter is devoted to prestressed concrete 
shell cylindrical tanks, and 
and includes an example of the design of 
a circular reservoir with a domed roof. 
The analysis of primary and secondary 
stresses in prestressed trussed beams, both 
simply supported and in continuous spans, 
is also illustrated by examples. The book 
is an interesting addition to the literature 
ot prestressed concrete. 


roofs, silos, 


Publications of the International Association for 
Bridge and Structural Engineering. Volume XI 
1951 (Zurict The Association.) 

His volume contains sixteen papers on 

developments in structural engineering 

and the theory of elasticity, including 
in the English language): ‘“ Vierendeel 

Truss Analysis Using Equivalent Elastic 

Systems,” by L. A. Beaufoy; ‘ Corru- 

gated Concrete Shell Structures New 

Developments,” by Kk. Billig; ‘ Two 

Highway Bridges with High Grade Steel 

Keinforcement,’” by A. Holmberg, and 
Deformations of Reinforced Concrete,”’ 

by A. I. Johnson. In the’ French 

language (with summaries in English) are 
Bending of Rectangular 

Slabs Supported Freely at Two Sides,”’ 

by H. S. Gedizli; and “ Stresses at the 

Ends of Prismatic Bodies Loaded on their 

Side Surfaces,’’ bv Y Guyon In the 

German language (with summaries in 

English) are: The Exact Membrane 

Theory of Prismatic Structures ¢ omposed 

of Thin Plates,’’ by E. Gruber: and 

Stresses in Ceilings with Panel Heating,”’ 
by E. Melan 
The paper by M. Guyon deals with the 


Anisotropi 
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evaluation of member of 
small dimensions under the action of one 
or more concentrated forces: it is of 
direct application to the design of 
anchorage blocks for prestressed concrete 
members, and its value is enhanced by 
the inclusion of tables and graphs whic h 
enable the values and distribution of the 
stresses to be obtained with little difficulty. 

In ‘‘ Deformations of Reinforced Con- 
crete ’’ Mr. Johnson gives the results of 
his investigations, at the Royal Institute 
of Technology, Stockholm, into the de- 
formations which occur at working loads 
and demonstrates that these may be 
calculated by deducting from the values 
given by the ordinary theory, disregard- 
ing the concrete in tension, an amount 
which expresses the influence of the 
concrete in tension between cracks. 
Although the latter is difficult to de- 
termine it is possible to place upper and 
lower limits on it and thus obtain a 
range of values in which the final de- 
formation, will lie It is further demon- 
strated that even a relatively large 
deviation from the reinforcement designed 
in accordance with the ordinary theory 
in statically indeterminate structures pro- 
duces only a slight effect on the magnitude 
of the deflection and on the distribution 
of moments under the action of long- 
period loading if the total amount of 
reinforcement is kept constant and its 
vield point 1s nowhere exceeded This 
paper is also published separately as a 
bulletin of the Swedish Cement and Con- 
crete Institute, Stockholm 
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“Reclamation in the United States." By Alfred 
XR. Golze ondot McGraw-Hill Book Co 1952 
Price 68s 

THE author is the Director of Programmes 
and Finances of the United States Bureau 
of Reclamation and his experience en- 
him to give a comprehensive 
treatment of the subject. The book 
stresses the rather than the 
engineering aspects of irrigation and 
hydro-electric power generation, and 
traces the history of reclamation work in 
the U.S.A. from early times to the 
present day 


ables 


economk 


Book Received. 


“ Street Lighting.”” By J]. M. Wald: 
Edward Arnold & C« 19 Pr 
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SHELL ROOF 


CONSTRUCTION IN BELGIUM. 


Shell Roof Construction in Belgium. 


At the Symposium on Shell Roof Con- 
struction held in London in July last, M 
Carlos Wets and M. André Paduart des- 
cribed a self-supporting vault built by the 
selgian firm S.E.T.R.A. at the port of 
Antwerp his structure, shown in Figs 
I and is 1525 ft. long divided into 31 
bays of about 49 ft. 3 in. and is 199 ft 
wide composed of three bays of 58 ft. 6 in 
and two cantilevers of 11 ft. 6 in 

Ihe thickness of the vault 
from 3-15 in. at the crown to 4°75 in. at 
the springings. The centre-line of the 
slab corresponds to the funicular line for 
its own weight and for a 
distributed snow load. Wind and non 
uniformly-distributed snow cause deflec- 
tions which produce very slight tensile 
stresses in the concrete rhe reinforce- 
ment is a mesh placed in the middle of the 


increases 


uniformly 


Fig. 1. 


slab 
out 


Each vault rests on columns with- 
intermediate beams and behaves like 
a Shell supported at isolated points lor 
spanning transversely from column to 
column, the vault must be provided with 
special reinforcement (Fig. 3 Che thrust 
of the vaults is resisted at each end of 
the building by four reinforced concrete 
counterforts 

rhe flexibility of the vaults in the longi 
tudinal direction is such that deforma 
tions due to shrinkage and temperature 
variations cause only very slight tensile 
stresses in the concrete and it is possible 
to omit expansion joints The inter 
mediate columns are designed to resist the 
differences in thrust between two adjacent 
vaults because of wind action or unequal 
distribution of the superimposed loads 

The vaults are designed to accommodate 


Interior of Shed. 


large openings for 
openings separate the 
shells each 131 ft 
another 
beams, 12 in 
and having the 
vaults Phe 
designed to resist 


Along the 


roof lights lL hese 
half 
support 
concret« 
about 15 ft 
Same curvature 


vaults 
long 
through reinforced 

by 8 in., at 


into 
which 
one 


centres 


as the reinforcement was 
eccentric Compression 
sides of the roof lights are 
reinforced concrete kerb beams which 
stiffen the vault and prevent the entry 
of rain or snow under the As the 
weight of the roof light including the 
stiffening beam is equal to the weight 


glass 
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of the concrete which would have been 
needed had there been no opening, the 
funicular line was the same for the vault 
in the region of the roof lights as in the 
portions without roof lights. 

For protection from wind-driven rain, 
the sides of the shed are closed above 
gutter level by thin reinforced concrete 
slabs supported on cantilever beams 
attached to the ends of the gutters. At 
the top these slabs fit into a groove formed 
in the soffit of the vaults. The roof has 
an asphalt finish, and transversely to 


the building the vaults have a joint at 
the centre with a slope of 1-5 per cent. 


Fig. 5.—Centering in position. 


SHELL ROOF 


CONSTRUCTION IN BELGIUM. 


ing was composed of 14 parts about 
13 ft. wide with plates inserted between 
them. As the work progressed, each part 
was moved in the longitudinal direction 
of the shed and used 31 times. Before 
removing the centering of a bay, the 
heads of the external columns were tied 
to the feet of the adjacent columns by 
four 1}-in. diameter bars stressed to 
7ooo Ib. per square inch (Fig. 4). This 


Fig. 6.—-Carriage Raising Centering. 





Fig. 7. 


towards the edges. The downpipes are 
attached to the exterior columns 

The roof lights were precast and have 
glazing bars and reinforced concrete 
ridge-cappings. They are fixed by metal 
pins embedded in mortar 

As the 31 vaults lean against one an- 
other and their thrust is resisted by the 
end counterforts, and as one centre was 
used for all the vaults, precautions had 
to be taken to absorb the thrust of the 
vaults during the course of the work. 
Metal centering was built for one bay 
(Fig. 5) to enable an area of 199 ft. by 
49 ft. 3 in. to be concreted. This center- 
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Carriages for 


moving Centering. 


stress was used to reduce the elongation 
of the tie-rods and, consequently, the 
movement of the column-heads during 
the striking of the centering 

Each time the centering was moved it 
was lowered about 11 ft. 6 in. to allow the 
highest part to pass under the valley 
gutter and moved 49 ft. 3 in. parallel 
to the axis of the building before being 
raised to the next position. This was 
done by means of two travelling carriages 
Each carriage had two arms pivoted near 
the middle and able to swing in a vertical 
plane. One end of each arm was at- 
tached to the centering and the other was 
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SHELL ROOF 


Fig. 8. 


provided with a counterweight (Fig. 6 
rhe carriages were placed facing each 
other under each end of the centering to 
be moved. When the centering 
attached to the arms the supporting 
struts were raised; the arms were then 
swung simultaneously thus lowering the 
centering which came to rest on the 
Che centering was then moved 


was 


carriages 
49 ft. 3 in., and, by swinging the arms 
in the opposite direction, the centering 
was raised to the desired position (Figs 
7 and 8 lhe centering rested on 
metal struts which pivoted about their 
upper ends during the 
different parts Chis equipment enabled 
the centering to be moved very rapidly 
and under normal conditions the centering, 
steel-fixing, and striking of 


two 


lowering of the 


concreting, 


the centering for one bay was accomplished 
in a week 
The longitudinal 


flexibility of the 
expansion joints in the 
omitted with the 


vaults allowed 


root to be covering 


Lectures on 


CHE following lectures have been arranged 
by the Ministry of Works 
free 

Essentials of 


Admission is 


Good Concreting By 
EK. E. H sate, M.B.F M.( Croydon 
Polytechni Selhurst Road London 
S.E.25. October 13 7.30 p.m 

Surface Finishes of Concrete By ].G 
Wilson Gas Offices, North Street, Chel 
tenham. October 15. 7.30 p.m 
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Moving 


BELGIUM 


the Centering 


strips and fillet-gutters which are often 
a weak point in the water-tightness of 
the roof covering Ihe curvature of the 
roof also increases the run-off slope and 
prevents water collecting. The gutters 
are wide and allow the water to flow away 
rapidly in the event of heavy 
snow 


Tains or 


[wo other sheds 


covering an 


also at Antwerp 
area of approximately 
were constructed recently 
in the same manner re-using the vault 
centering which employed in the 
construction of the shed described Each 
has 17 bays of 49 ft. 3 in. span, and the 
free height is 21 ft. 4 in. which necessi 
tated an increase of 5 ft. in the length 
of the supporting struts The 
tion of the three sheds covering an area 
of nearly 60,000 sq. yd. was carried out 
in little more than two years 

The method of calculating the stresses 
in this structure is described by M. André 
Paduart on page 297 of this number 


and 


20,000 Sq vd 


was 


construe 


Concrete. 


Concrete Placing and Formwork 
L. |. Murdock lechnical College 
Street, S« unthorpe October 16 
p.m 

Prestressed Concrete By R. W 
Manchester 


Pear 
son 22 King Street Octo 
ber 16. 7.15 p.m 

Prestressed Concrete By F. Walley 
College of Arts and Technology Che 
Newarke, Leicester. October 29 15 p.m 
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CONCRETE 


WALLS AND ROOFS 


Thin Concrete Walls and Roofs. 


THE types of structures described have 
been developed by the War Office E1o 
(Research 

The building shown in Fig. 2 is a proto- 
type structure, 30 ft. by 20 ft. by to ft 
high, built in the year 1951. The walls 
were constructed by spraying, with a 
cement gun, cellular concrete to a thick- 
ness of I in. on expanded metal used as 
centering and reinforcement. The cellu- 
lar concrete was composed of a 3 : 1 sand 
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a similar wall, 18 ft. high, designed to 
resist a wind pressure of 1o lb. per square 
foot of elevation. The roof was con- 
structed in the same manner except that 
the pitch of the corrugations was to ft 
It is thought that walls and roofs of this 
form may be built in Eastern countries 
using woven matting of split bamboo in 
place of expanded metal and using bamboo 
in place of tubular steel scaffold The 
estimated cost of the walls, excluding the 
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Fig. 1. 


and cement mixture with the addition of 
a foaming agent. The roof is a barrel 
vault of 20 ft. span, 1 in. thick, weather- 
proofed by a bituminous coating rein- 
forced with fibre. The method of building 
the walls was as follows. On a concrete 
footing reinforced with }-in. mild steel 
bars expanded metal was erected and 
supported temporarily by tubular steel 
scaffolding Ihe mesh, which weighed 
4} lb. per square yard, was formed on the 
site into corrugations 12-in. deep with a 
5-ft. pitch. On each face of the expanded 
metal was sprayed 4} in. thickness of 
cellular concrete Fig. 1 gives details of 
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Corrugated Walls. 


footings and 


about 
25s. per square yard and the walls require 
5 lb. of steel per square yard 

A trial was also made of the possibility 
of building cellular corcrete cavity walls 
ina similar manner. The method adopted 
is shown in Fig. 3 First a jig is erected 
of tubular scaffolding or other available 
material and over this is secured hessian 
stiffened by horizontal bands of light- 
gauge expanded metal. The hessian is 
damped and sprayed with a thin coating 
of cellular concrete. Horizontal 
vertical channel-shaped pieces of 
panded metal are then fixed outside 


capping beams, is 


and 
ex- 
this 
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skin: the horizontal pieces are at the 
bottom and the top of the wall and the 
vertical stiffeners at 3-ft. 4-in. intervals. 
Door and window openings are trimmed 
with expanded metal. Wire ties are left 
projecting from these members to overlap 
the horizontal bands of reinforcement. 
Cellular concrete is then applied to a 
thickness of } in. on the expanded metal 
channels and over the thin internal 
coating previously applied. Horizontal 
bands of light (steel mesh) reinforcement 
spaced at 2-ft. centres are fixed externally 
and hessian attached and damped. A 
thickness of } in. of cellular concrete is 
sprayed externally to form the outer skin 


EXPANDED METAL CAPPING 
C RevtR3se2 DlTau. Ar Sase) 


INNER E& O/TER STRETCHED SKN OF 


EXPANDED 

METAL UPR/aNTS 

|| 70 WINOOWS AND 
0008S 





4, 

4 ch. ULAR \coNCRE 
OW ABESIAN WNER E- 
OvuTaea Sk/M 








October, 1952. 





THIN CONCRETE 





Fig. 4.—Internal Leaf of Cavity 
Wall. 


of the wall and the internal jig is removed. 
Fig. 4 shows the internal skin completed 
and Fig. 5 the hessian fixed externally 
before the final spraying. It is claimed 
that this form of construction is 
economical because skilled labour is not 
required, that it combines lightness with 
strength, is particularly suitable for 
buildings on unstable ground, and has 
good thermal insulation properties. It is 
also considered that the walls could be 
used for two-story structures if the 
expanded-metal vertical members were 
filled with concrete. 

Construction of store buildings using 
the ‘‘ C’tesiphon ”’ principle, as developed 
by Major J. H. de W. Waller under the 
name ‘“‘ Nofrango’’, but using a cement- 
gun for applying the thin concrete cover, 


Fire Resistance 


IN a recent report published by the 
National Bureau of Standards of the 
U.S.A. a description is given of fire endur- 
ance tests of slabs and partitions made of 
concrete sprayed on to wire-fabric rein- 
forcement. The slabs were about 2}? in. 
thick and the partitions about 2} in. 
thick. 

The slabs were made with aggregates 
composed of sand and wood sawdust, the 
sawdust ranging from o to 50 per cent. by 
volume of the aggregate. The aggregate 
for two partitions was sand, a third had a 
minor amount of asbestos added, and that 
of the fourth consisted of equal volumes 
of sand and sawdust. Fire-endurance 
limits for the slabs increased almost lin- 
early with increased percentages of saw- 
dust. Partitions made with sand aggre- 
gate or with the addition of a small 
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Fig. 5.—External Hessian Sheet for 
Cavity Walls. 


has also been investigated. The simple 
single-span form of this type of roof was 
described in ‘‘ Concrete and Constructional 
Engineering *’ for August, 1946. Designs 
are being considered for multiple-bay 
structures of this nature using prestressed 
precast valley beams of 48 ft. span to 
carry C’tesiphon arch roofs of 25 ft. span 
with a rise of 6 ft. The arches have 
transverse corrugations with a depth of 
8 in. and a pitch of 4 ft. The steel 
required for these roofs, including the 
valley beams and the columns, is less than 
} lb. per square foot. 

These notes on the work carried out 
by the War Office are abstracted from a 
paper on shell concrete by Captain J. H 
Foster, R.E., of the Directorate of Forti- 
fications and Works 


of Thin Slabs. 


amount of asbestos fibre showed early 


failure by spalling and holing: The 
violence of the disruptions suggested the 
presence of water in the dense concrete 
A partition made with equal volumes of 
sawdust and sand as aggregates did not 
spall and failed by a limiting 325 deg. F. 
rise of temperature at a single point on 
the unexposed side after 70 minutes’ 
exposure to fire, whereas the partitions 
having asbestos and sand or sand only 
as the aggregate reached fire-endurance 
limits through explosive spalling in 16 
to 26 minutes. Subsequent to the fire- 
endurance test, the partition with sawdust 
successfully withstood the hose-stream 
test. The sawdust lowers the thermal 
conductivity of concrete and increases its 
porosity, thus making easier the escape of 
moisture in the form of vapour. 
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The Pathology of Reinforced Concrete.* 


By HENRY LOSSIER. 


CONSTRUCTIONAL 


Combinations of Shapes. 


It would seem that if two parts of a 
structure, each stable in itself, are com- 
bined, the whole ought to be equally 
stable. Such, however, is not always the 
Consider, for example, a_ self- 
supporting vault (V) and an edge-beam 
(Rt) of appreciable depth and designed to 
carry its own weight and that of the roof 
(Fig. 20) 3ecause the two elements (V) 
and (R) are built together, when the 
centering was removed the vault exerted 
a horizontal eccentric thrust on the beam 
which it turned over by torsion and sub- 
sequently fractured. This is a 
example of the danger of 
component parts having 
deformations. 


case 


classi 
assembling 
different 


Shallow Foundations. 


In some parts of the world, and partic- 
ularly in North Africa, there is no 
alternative to placing foundations near 
the surface on compressible or unstable 
soils owing to a firm stratum being too 
deep for a normal foundation. Problems 
of this nature can be solved in a variety 
of ways 

In the case of a big apartment building 
In Tunisia for example an extensive 
basement was constructed with the object 
of excavating a weight of earth equal to 


DETAILS 


that of the building and thereby causing 
no interference with the general equili- 
brium of the sub-soil. As tilting of the 
hollow raft could none-the-less occur 
during the progress of the work, bags of 
sand were kept in readiness and used 
as movable kentledge for righting it as 
occasion demanded. Subsidences averag- 
ing 3 ft. deep are not uncommon in certain 
countries. 

At Casablanca, where a factory was 
built on recently reclaimed and unstabil- 
ised ground, the following two procedures 
were adopted. (a) Half-submerged lift- 
ing-galleries were formed by means of 
short sections of reinforced concrete 
coupled together by joints capable of 
ensuring strength and watertightness in 
spite of considerable unequal movement 
(Fig. 21). (b) The foundations of a tower 
were extended to enable it to be main- 
tained perpendicular by the use of jacks 
(Fig. 22) Subsidences of up to 3 ft. have 
not resulted in harmful effects 

At several sites columns have been built 
with their bases inserted freely in boxes 
of reinforced concrete integral with the 
foundations. Very simple devices for lift- 


ing by jacks are used as required to correct 


settlements. An example is the deck of 
a quay at Sfax, where the various parts 


can be lifted separately (Fig. 23 








luded from July and August numbers. 
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A particularly difficult case occurred at 
a port Under a top layer of filling is a 
thick stratum of mud which not only 
undergoes considerable settlement but 
also moves horizontally towards a dredged 
river, thus necessitating adjustment in 
two directions; this was achieved by 
having enough clearance between the 
columns and the of the boxes in 
which they are erected. When this ground 
was loaded for the first time with heavy 
material, the layer of mud, compressed 
between the filling and the firm soil 
flowed out to the river and broke the 
reinforced concrete piles of a wharf It 
therefore necessary to dredge the 
mud, reform the site with sand, and then 
reconstruct the wharf with thin piers 
founded on the good ground in case of a 
recurrence of the flow of mud from a more 
distant part 

When foundations are on water-bearing 
strata it is necessary to take special pre 
cautions if the buildings are to contain 
refrigerating plant In the case of an 
industrial building in the environs of 
Paris the structure co nprised a central 
building of greater height than the two 
flanking buildings It found that 
there settlement of the annexes 
but that the central block was slowly and 
continuously rising The explanation 
was the presence of a cold chamber with 
a temperature of 20 deg. Centigrade 
which badly insulated and which 
froze the water contained in the ground 
thus raising the central block by expan 
sion of the ice (Fig. 24 With the object 
of avoiding, on the thawing of the ground 
a descending motion which might have 
caused more damage than the 
about 3 in. which had already occurred, 
the central structure was stabilised in its 
wells the frozen 
arrangements 
thaw 
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Foundations on Piles. 


Piled foundations have been the cause 
of many mishaps, due to a great diversity 
of causes. If the ends of the piles are in 
a stratum which itself is firm but is sup 
ported by a less stable stratum, it often 
happens that the total load which a group 
of n piles can support ts less than » times 
the strength of a single pile. It is then 
necessary to ensure that the spacing of 
the piles and the thickness of the first 
stratum are such that the pressure trans- 
mitted to the stratum not 
exceed the safe bearing capacity of the 
latter 

On the banks of the Seine, where com 
pact chalk is usually covered by alternat 
ing layers of various materials (clay, mud 
fissured or thin seams of chalk, 
et many mistakes have made 
could have been with a 
knowledge of the Che 
typical cases At a site 
piles were cast inside a 
which fitted so 
as it was put in 


Se ond does 


gravel 
been 
which avoided 
better 
following are 
in Normandy 
metal tube, the 
badly that the concrete 
the tube full of water and 
on arrival at the bottom of the tube had 
no cement in it Under the weight of the 
building, the lateral pressure of the un- 
cemented pebbles compressed the muddy 
clay traversed by the piles and the piles 
gradually collapsed After a year the 
building developed a lateral tilt of 10} in 
that is a settlement of § in 
and 11 in. on the other 
remedial measures taken were to insert 
a new foundation by underpinning, then 
to lift the building by means of jacks 
and finally to stabilise the ground Chis 
was done without disturbing the use of 
the building 

In several cases, precast piles have been 
rapidly rendered useless due either to the 
use of cements unstable in contact with 
soft water, to insufficient 


sub soil 


shoe of 


was washed 


on one side 


side 


water or sea 
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cover of concrete to the reinforcement, or 
to lack of compactness of the concrete 
In ports or tidal waters, disintegration or 
decomposition generally first appears in 
the zone of ebb and flow by reason of the 
mechanical action of the 
facilitates damage by 
industrial effluents 


which 
other 
float on the 


water 
acids or 
which 


surface owing to their low specific gravity 


Pile Formule. 


The question of the formule used to 
evaluate the resistance of piles deserves 
to be examined since their interpretation 
has played a leading part in difficulties 
experienced with foundations 

Consider first the cast-in-situ 
systems in which a tube is driven or 
screwed into the ground and gradually 
withdrawn whilst the concrete is rammed 
Che resistance to penetration of the metal 
tube when it is driven by a hammer 
certainly gives a measure of the bearing 
capacity of the But the finished 
pile does not exert the same lateral 
pressure as that of the tube whilst it is 
being driven, and nothing justifies the 
conclusion that the ultimate resistance of 
the pile is the same as that of the metal 
tube. The evaluation of this latter resist- 
ance is moreover itself a function of the 
driving formula employed, that is it is 
more or less arbitrary If it is desired to 
pursue speculative research, one of the 
many methods of calculation known as 
“static methods’’, which take into 
account the properties of the different 
strata to be penetrated, should be applied 

If the piles are precast and driven with 
a hammer, the problem likewise presents 
features of great complexity. The piling 
formule, and particularly that known as 
the Dutch formula which has been con- 
siderably improved in recent years, give 
results which, when used in a rational 
manner, are confirmed in practice. The 
following examples illustrate aspects of 
the subject which are sometimes of con- 
siderable intricacy. 

Near a French river some reinforced 
concrete piles 20 in. diameter and 100 ft 
long were driven in poorly-consolidated 
ground comprising made-up material over 
a thick seam of muddy clay on solid rock 
All the piles were driven by a drop- 
hammer weighing 8 tons, and the Dutch 
formula had given a relatively great 
theoretical resistance, which was inter- 
preted as proof that all the piles had 
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reached rock Nevertheless after several 
years the piles started to sink gradually 
under the weight of the building Bor- 
ings made next to some of the piles of 
which records had been taken showed that 
their points had come to rest several 
yards above the rock rhe fact that the 
weight of the hammer was only slightly 
over half that of a pile had invalidated 
the results of the Dutch formula, which 
was in fact no longer applicable; also, 
the incompletely consolidated ground had 
increased the resistance of the piles by 
friction and account of its 
settlement, thereby further aggravating 
the collapse of the foundations. If the 
bottom bearing of the piles had been 
verified by borings, and if a hammer at 
least equal in weight to that of a pile had 
been used, this trouble would very likely 
have been avoided 


adhesion on 


In another case precast reinforced con- 
crete piles about 66 ft. long were driven 
in soft clay of very great relative depth 
These piles, of necessity supported by 
friction only, were made in two stages, 
at first with an initial length of 40 ft 
and then lengthened, after preliminary 
driving, by adding a further length of 
26 ft. The contractors contended that 
the use of the Dutch formula implied the 
following anomalies. Towards the end 
of the initial driving, the apparent resist- 
ance diminished very greatly to the point 
of being only a small fraction of the 
stipulated working resistance. Then, 
when driving was resumed after several 
days during which the extension was 
made, the resistance was suddenly very 
much greater, and then continued to 
diminish until the end of the driving. If, 
after several days, a few blows were given 
for checking purposes, an apparently 
satisfactory resistance was encountered, 
but this was not confirmed when a pile 
was tested under a direct load 

These anomalies arose from two causes, 
which in this acted together but 
which sometimes occur separately. In 
the first place the piles, which were 
of relatively small cross-sectional area, 
vibrated and even “ whipped ’’ laterally 
during driving, the more so as the ground 
offered small resistance. These move- 
ments enlarged the cavity in the ground, 
thus reducing the friction of their sides 
against the soil. Since this friction repre- 
sented almost the whole of the resistance 
to driving, the latter was naturally 
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less 
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towards the end of the driving 
pause the soil regained contact with the 
pile, thereby re-establishing friction. In 
the second place the soft stuck to 
the concrete during the halt in driving 
and when driving was resumed added a 
part of its weight to that of the pile, invali- 
dating in this manner the application of 
the piling formula by making the theo 
retical resistances too great Under direct 
load the actual 
that calculated 

hese cases underline two precautions 
to be taken when friction piles are 
driven in cohesive soil, namely, avoidance 
of too slender piles which may whip 
and making in 
instance a direct load test to ascertain 
the true resistance Account should be 
taken of the reduction in driving efficiency 
when a small-scale pile of wood or metal 
Reductions of one-third to two 
thirds are not unusual 

In the case of a reinforced concrete 
bridge of large span, the foundation of 
each pier was formed of a group of rein 
forced concrete piles, each 16 in. square 
spaced at 32-in. centres in both directions 
These piles were driven in a clay-sand 
soil he carrying load P of a pile had 
been calculated by a variety of formul# 
known as stati and it had been 
assumed that the total strength of a group 
would be equal to nP, n being the total 
number of piles in each group. When the 
centering was noticed 
that the sinking under 
the load The settlement having reached 
more than 4 in. without sign of stopping 
the jacks were again used to replace the 
centering under the bridge, and it 
necessary to carry out a very costly 
strengthening of the foundations The 
group of piles, being too closely spaced 
had acted as a single unit and the friction 
of the soil had acted against the outer 
piles only with greatly reduced efficiency 
(Fig. 25 [his elementary error is by 
no means infrequent 

In another example, a building in a 
colliery district founded on piles 
driven at a site where mine refuse had 
been dumped An outburst of spon- 
taneous combustion affected the strength 
of the steel and concrete to such an extent 
that occurred 
than two years later It was necessary, 
after shoring the building, to remove the 
refuse by stages down to good ground, 
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build a new foundation, replace the refuse 
by sand, and finally to raise and repair 
the structure 

In the case of a piled foundation for 
an industrial plant it was necessary to 
defer for years the construction 
of the superstructure Before resuming 
work, the precaution was taken of testing 
a pile under a direct load The result 
gave a very low resistance Ihe founda 
tion was on the site of a former plant for 
the manufacture of sulphuric acid and 
the impregnated soil had decomposed the 
steel and the concrete of the piles It 
was necessary, as in the previous case 
to remove the piles and the soil down to 
good ground, build a protection against 
the surrounding parts, reform a bank of 
sand, and reconstruct the foundations 
It cannot be too firmly emphasized that 
enquiry should be made into the history 
of a site on which it is proposed to erect 
a structure 

rhe final example relates to several 
reinforced concrete piles for an apart 
ment building which had resisted driving 
at much shallower depths than nearby 
piles and had settled several years later 
It was found that these piles were broken 
in the ground during driving, their initial 
resistance having been brought about by 
the lower part acting as a distributing 
Their delayed settlement was 
caused by corrosion and fracture of the 
reinforcement at the break 
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Floor Beams. 


Strengthening expedients depend on 
whether the weakness is due to the hori 


zontal bars, the stirrups, the concrete, 
or a combination of these defects 

In the longitudinal bars the 
method of cutting away concrete to per- 
mit of new bars being placed by the side 
of the existing followed by re- 
concreting, is not recommended unless the 
beam is supported by the aid of jacks 
while the new concrete is hardening, and 
strongly expansive cements are used in 
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order to reconstitute 
normal initial state 

to introduce stresses contrary in sense to 
that of the normal stresses by prestressing 


an approximately 
It is possible, also, 


In the case of weak stirrups alone, at 
a factory in the East the beams were fitted 
with frames put in compression by means 
of tightening bolts (T) as shown in Fig. 26 
Ihe test to destruction of a beam so 
strengthened has fully justified this 
‘ xpedient 

If the concrete alone is at fault, it is 
possible to prestress the beam either by 
compressing the stretched face or by 
stretching the opposite face, or finally 
by external binding 

Lastly, if the weakness is due to several 
of the causes enumerated, recourse may 
be had to a device comprising oblique 
bars which create an artificial bending 
opposed in sense to that of the normal 
bending of the structure as explained 
later under ‘‘ Bridges ’ 


Columns. 


Ihe strengthening of columns, fre 
quently necessitated by the unexpected 
tilting of buildings, is nearly always 
carried out either by the addition of steel 
binding placed in tension and grouted, 
or by a casing of reinforced concrete 
which has the advantage of adding its 
own strength whilst increasing that of 
the column (Fig. 27) 


Circular Tanks. 

Vertical cracks in tanks are caused by 
excessive stresses in the reinforcement, 
which shrinkage can often make worse 
[he cracks may either be grouted from 
the outside while the reservoir is full so 
as to open them, prestressed hoops may 
be added externally while the tank is 
empty, or an internal plastic rendering 
may be applied. Certain special grouts 
which give excellent results on tanks with 
thick and rigid walls are not so suitable 
for flexible tanks because of the fragility 
of these grouts 
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Horizontal cracks can be caused either 
by shrinkage, by incomplete filling of a 
tank, or by the action of the base in 
resisting the deformation which the walls 
would undergo if they were unrestrained 
Prestressing in the vertical direction is 
possible but sometimes difficult to execute. 
After grouting the cracks it is usual to 
protect the tank from variations in the 
ambient temperature by an earth bank, 
and it is especially necessary to protect 
it from the rays of the sun which tend 
to make it oval in shape and to cause 
secondary stresses near the base 


Bridges. 

Heavy arches can be strengthened by 
building new arches under them and put 
into compression by means of jacks or 
expanding voussoirs (Fig. 28). Cellular 
arches are strengthened in the same 
manner, the new parts being placed 
against the interior of the cells and 
invisible from the outside. Some arches 
have been strengthened by inserting, at 
the crown and the springings, compensat- 
ing voussoirs which were put under load 
by jacks or by the use of expanding 
cement. Bow-string bridges comprising 


Fig. 28. 


arches, ties, and suspenders are treated 
in the same way as trusses in arched roofs 

Hollow-beam bridges of constant or 
variable depth, with one or several spans, 
can usually be strengthened by prestress- 
ing. The method consists of placing, 
inside the cells, cables which are ten- 
sioned by jacks so that the stresses they 
produce cancel wholly or partially those 
due to bending moments and shearing 
forces caused by the permanent load 
Hinged struts of reinforced concrete or 
steel eliminate all frictional stresses due 
to the tension of the cables. These 
devices have the advantage that they 
can be inspected and adjusted at all 
times, which is of particular value in 
providing for the increases in live load 
which are liable to be brought about by 
the increasing weights of vehicles 
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STEEL FORMS 


The Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 





GUARANTEED HAND RIVETED CONSTRUCTION 
THROUGHOUT 


ENORMOUS STRENGTH ALTHOUGH LIGHT IN WEIGHT 
ENGINEERED WITH ACCURACY AND PRECISION 
BUILT LIKE A SHIP FOR ENDURANCE 
EACH UNIT A COMPLETE ASSEMBLY 
NO LOOSE PARTS — LOW MAINTENANCE 
POSITIVELY NO WELDING YEARS OF HEAVY USAGE 


A. A. BYRD AND CO., LIMITED 
210, Terminal House, Grosvenor Gardens, London, S.W.|! 
Phone: SLOane 5236. "Grams: Byrdicom, Wesphone, London. 
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Precast Concrete Revetments for Water 
Channels and Sea Walls. 


SOME types of revetments used for lining 
canals and dikes in Holland are described 
in the following. 

Blocks of the shape shown in Figs. 1 
and 2 are hexagonal on plan with sides 
of 5 in. or 6 in., and are made in depths 
from 4 in. to 12 in. Sometimes the tops 
are rugged as shown to the right of 
Fig. 1, and there are bevelled edges about 
§ in. deep at the top. The smaller blocks 
are made on drop-hammer or hydraulic 
presses, while the larger sizes are cast 
separately in steel moulds. The blocks 
with rugged tops are also sometimes used 
for lining sea-walls. 

A well-tried method of lining dikes is 
shown in Fig. 3. This comprises slabs 
16 in. square by 4 in. thick with stepped 
edges on all four sides as shown at (a). 
They are generally supported at the bot- 
tom by a concrete kerb 8 in. wide by 
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Fig. 1. 


12 in. high and at the top by a beam 5 in. 
wide by 8 in. deep; 4 in. of the depth 
of this beam is sunk in the ground. This 
is shown at (b), which also shows an alter- 
native method of jointing with tongues 
and grooves. This is known as the De 
Boer system. 

Greater resistance to damage by gales 
is provided by the Leendertse system 
shown in Figs. 4 and 5. Blocks are laid 
in the form of steps, and have been much 
used to protect the banks of the reclaimed 
areas of the Zuyder Zee. The upper face 
of the blocks is generally from 16 in. to 
20 in. square, and they are laid to break 
joint. 

The Oord system is shown in Figs. 6a, 
6b, and 6c. The shape shown at (a) is 
for light work, while those at (b) and (c) 
are for use where there is greater risk of 
damage by the sea. The blocks shown 
in Fig. 6a are 1 ft. 6 in. long in the direc- 
tion transversely to the direction of the 
revetment and 6 in. thick at the middle ; 
those at (c) are about 12 in. thick at the 
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A modern primary school at Thomas Road, Stepney, built for the London County 
Council. Architect to the Council: Robert H. Matthew, Esq. 


Pile Caps and Link Beams designed by Simplex Concrete Piles, Ltd. The structure 
illustrated above is supported by 148 SIMPLEX CAST-IN-SITU ‘* ALLIGATOR ” 
JAW PILES. 


Main Contractors: M. J. Gleeson (Contractors), Ltd. 





SIMPLEX CONCRETE PILES ito. 


26 BRECHIN PLACE, SOUTH KENSINGTON, LONDON, 8.W.7 


Telephone: Fremantle 0035-6 
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Whether you are using 

Vermiculite for insulating concrete 

shell roofs or any other type of roof, 

make sure of the very best material by sending 
for samples and prices of DOHM VERMICULITE. 


DOHM LTD i167 VICTORIA STREET . LONDON, S.W.1. 
— a 
TELEPHONE ...... . VICTORIA 1414 





STEEL 

(Regd. design 
TRENCH No. 850839) 
SHEETING 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 
application to:— 


DORMAN LONG & CO. LTD., SHEET DEPT. 
AYRTON WORKS, MIDDLESBROUGH 


London Office: Terminal House, 52 Grosvenor Gardens, S.W.1 
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deepest cross-section 
shown in use in Fig. 7 


[hese blocks are 

Because most types of precast revet- 
ments are liable to arching, the Streefkerk 
system was developed rhis is shown in 
Figs. 8 and 9. Four types of blocks are 
used, type (d) projecting above the others 
to break the force of the waves and also, 
by their interlocking action with the 
shallower blocks, resisting the tendency to 
arching or settlement on unstable 
This type has been found to be particu- 
larly useful on curved work 

Precast blocks of the shape shown at (a) 
in Fig. 10 were used to repair the sea- 
wall near Walcheren which was destroyed 


soil 
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during the war rhis is a square block 
with sides of 1 ft. 10 in. and 4}? in. thick, 
with a rib projecting 4 in. on the top face 
to break the action of the waves. The 
joint, which is filled with hot bitumen, is 
shown at (b The blocks are laid with 
the joints ribs staggered in each 
course 

None of these blocks is reinforced It 
is commonly specified that the absorp- 
tion of water must be less than 9 per cent. 
of the weight of the block, and that the 
compressive strength must be at least 
5000 lb. per square inch and on important 
work not less than per square 
inch on 3-in 


and 


6500 Ib 


cubes 


Delivery of Loose Cement. 


Two of the more recent types of vehicles 
for delivering loose cement are shown in 
Figs. 1 and 2. That shown in Fig. 1 is 
a high-angle tipper capable of carrying 
15 tons of cement, and is suitable for 
delivering large quantities of cement 
which can be discharged directly to 
storage pits or weigh-batching plants 
For smaller works and sites in built-up 
areas delivery by the lorry shown in Fig. 2, 
from which the cement, assisted by air, 
is discharged through three spouts into 
enclosed hoppers, is more suitable ; this 
vehicle has a capacity of 8 tons The 
Cement Marketing Co., Ltd., now kas 127 
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vehicles in use for the delivery of loose 
cement from nearly all their works, and 
their deliveries by this method are nearly 
16,000 tons a week 


Exhibition of Vibrating Equipment. 


THE Cement and Concrete Association has 
organized an exhibition of vibrating 
equipment of various types at their 
research station at Wexham Springs, near 
Slough. Anyone wishing to visit the 
exhibition should write to the Association 
at 52 Grosvenor Gardens, London, 5 W.1. 
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Test of a Reinforced and Prestressed Concrete 
Frame. 


HE frame shown in Fig. 1, 
a prestressed concrete beam and rein 
forced concrete columns, was recently 
tested at the works in Manchester of the 
Irussed Concrete Steel Co., Ltd The 
beam (Fig was a prototype of those 
to be used in the construction of the new 
Medical School for Liverpool University 
The building is a five-story structure about 
37 ft. wide and about 190 ft. long with a 
wing about 65 ft. long by 37 ft. wide 
projecting from the main structure. The 


consisting of 


columns are at 1o-ft. intervals along the 
external walls Ihe floor is to be of 
precast beams laid on the upper flanges 
of the main beams, with in-situ ties at 
the ends of the span of this 
shape was used at the request of the 
architects to with sloping 
ceilings. Large holes were made in the 
deepest portion of the beam to accom- 
modate services 

[he test structure was built to simulate 
as far as possible the conditions in the 


\ beam 


give rooms 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 3d. a word: mini- 
mum 7s. Od. Situations Vacant, 4d. a 
word : minimum 10s. Other miscella- 
neous advertisements, 4d. a word: 10s 
minimum. Box number ts. extra The 
engageme nt of pers ms answering these 
advertisements 1s subject to the Notifica- 
tion of Vacancies Order, 1952 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 
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“CONCRETE SERIES” 
books on concrete are available on 
practically every aspect of the design 
and construction of reinforced con- 
crete and precast concrete, the 
manufacture and chemistry of 
cement, and kindred subjects. Fora 
complete catalogue giving prices in 


sterling and dollars, send a postcard 
to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 
England 

















[CHESTERFIELD @worxsop 

= 

BAKEWELL / 
: ~ — — 

oe NOTTINGHAM-__» 

_——__~> =_ ; 

e aa GRANTHAM 
BELPER _V 


BURTON-~ 


DERBY MELTON 





| 
} 
ON-TRENT @ LOUGHBOROUGH MOWBRay | 





Trent Gravels 
10,000 tons per week 
Washed & Crushed |} in. to in. 
We are the leading suppliers of high-class concrete 
aggregates in the area shown above. Prompt 


deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone: Beeston 54255. 
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Easily ad- 
lustable up 
vo 15’ span 
2 patent 
elescopic 
system. 


Triangular form 
gives maximum 
strength & minl- 
mum weight 
making for 
speedy manipu- 
lation. 


Strong buttressed 














No timber is required, no carpenters’ work- 
shop on site. No obstruction beneath. 
For solid Concrete or Hollow Tile floor 
and roof construction. Instantly-adjustable 
up to I5 ft., adaptable for larger spans. 
Invaluable also for repair work. On hire 
from stock. Write or ‘phone. 


TRIANCO LTD. (D. 26) 


imber Court, East Molesey, Surrey 
"Phone: Emberbrook 3300 (4 lines) 
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actual building, 
obtained from the same source as those 
for the building. The beam contained 
two cables each of twelve wires of 0-276 in 
diameter. It was supported at each end 
on reinforced concrete columns the rein 
forcement in which extended upwards 
into short columns tied back to the 
foundations. The beam was cast in situ 
on the lower portions of the columns 
stressed at the age of five davs, and sub- 
sequently grouted. The upper columns 
were then cast, the reinforcement and con 
crete surrounding the ends of the beam 
providing continuity between beam and 
columns. The columns were designed to 
provide a restraint during the test simila 
to that provided by the building frame 
The bending moments transmitted to the 
columns were obtained from the force in 
the tie-rods between the upper columns 
and the foundation As the beam was 
loaded the tops of the columns tended to 
move inwards and the pull required to 
bring them back to their original position 
indicated the value of the shear force on 
the column and thus the restraining 


and materials were 


moment The vertical deflections of the 
beam were measured. 

The floors are designed for 60 Ib per 
square foot dead load and 8o lb. per 
square foot superimposed load, giving a 
total uniformly-distributed load of 23-6 
tons per beam. The beam was loaded 
with copper ingots at the age of fourteen 
days. The first crack appeared when the 
load equalled the designed dead load plus 
twice the superimposed load, and the 
beam failed at a load of 60 tons which 
represents the final dead load of the beam 
when erected (including floors and finishes) 
plus three and three-quarter times the 
superimposed load 

[he concrete 
1:1}: 3 by 
cubes at seven days 
square inch. The 
compression was assumed to be 
per square inch 

The architects for the 
Messrs Weightman and sullen, 
F./F.R.1.B.A., and the structural design 
and construction are by the 
Concrete Steel Co., Ltd 
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specify “HARRISON” 





prestressed concrete 





for highest strength 





We specialise in the production of standard 
prestressed concrete products, purlins for 
15-ft. bays, roof and floor beams for light and 
heavy loads, and structural members of all 
kinds for framed buildings, and invite inquiries 
for contracts of all sizes. 


HARRISON PRESTRESSED CONCRETE 


HUMPHREY'S HARD, LOWER BRIGHTON ROAD, 


SHOREHAM-BY-SEA 


Telephone : Swandean I14 


SUSSEX 
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NEW PLANT FOR THE 


CONTRACTOR. 


New Plant for the Contractor. 


lure machine shown handling gravel in 
Fig. 1 is available with bucket capacities 
of } cu. yd., 1 cu. yd., and 1} cu. yd. and 
with several ancillary attachments which 
are interchangeable These include a 
dozer blade, crane attachment, fork-lift 
skeleton rock-bucket, digging teeth, and 
snow plough, and there is also available 
an all weather driver's cab which 
is easily removable. Operation of the 
loader is by a single lever situated to the 
left of the driver The driving controls 
are of the conventional automobile type 
The engine is the Fordson Major 
available for use with diesel 
electric starting 
lighting is optional 
called the 
the driver can tilt 
is lifted from the stock 
little lifted 
enables the standard 
used for carrying wet 


new 
which 1s 
petrol, or paraffin fuels 
is fitted and electri 
\ feature of the machine 
Hvdraloader) is that 
the bucket as it 
pile and so ensure 
material this 
bucket to be 

concrete 

The electri rane shown in Fig 

is of tubular construction, the mast being 
in three flanged and bolted to 
vether Che diameter at the base is 35 in 
and at the mast-head casting 21 in The 
welded tubular structure Alu 
minium panels framed with steel angles 
are used for the cabin construction All 
motions of the 


loss of 


tower ¢ 


sections 


ib is a 


electrically 
operated and controlled from the cabin 
Four electric protected from the 
weather are fitted The electricity 
required is 40 to 50 kw. at 400 
The travelling 


crane are 
motors 


supply 


volts slewing, hoisting 


and derricking movements have separate 


which may be 
or in combination \ll operations are 
stopped immediately by the electrical 
interlock when a limit-switch fitted to the 
hoisting and luffing motions is tripped 
\ safe-load indicator 
audible warning of an 
position of the jib The crane (called the 
Brayda) travels on rail tracks and has 
a maximum speed of 85 ft. per minute 
Rail clamps are provided for use in 
stormy The cabin is raised 
or lowered in steps of 6 ft. by a hand 
operated winch 

rhe capacity of the crane, fitted with 
a straight jib, varies from 3 tons 9 cwt. on 
a radius of 20 ft. and with a maximum 
crane-hook height of 128 ft. to 1 ton 


controls operated singly 


visible and 
overload at any 


vives 


conditions 


328 


Fig. 2 

on a radius of 65 ft. 6 in 
maximum hook height of 75 ft.6in. The 
hook may be lowered 30 ft. below the 
level of the rails when using the standard 
cable. Working from the perimeter of a 
site the crane can place materials, at 
maximum radius, in the middle of a 
structure 115 ft. wide lf working from 
a central track the width of structure may 
be 131 ft At the highest position of the 
cable there is adequate vision to load over 
an obstruction 50 ft. in height It is 
stated that the crane may be erected by 
eight men in sixteen hours and dismantled 
by the same number of men in twelve 
hours 

The equipment described is supplied 
by Messrs. W. E. Bray & Co., Ltd., of 
Feltham, Middlesex 


Q°5 cw with a 
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24 hours... 
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concrete sufficiently hard 
for almost any purpose 


Concrete made with ‘417 Cement’ is ready G 

—for almost any duty —24 hours later. The 

time saved by its use means important sav- 4, | { 9 

ings in cost and greater productivity of 

plant, shuttering, etc. Please write for full cement 
particulars of ‘417 Cement.’ QUICK SETTING — EXTRA RAPID HARDENING 


THE CEMENT MARKETING CO. LTD., Portland House, Tothill Street, London, $.W.1. 
or G. & T. EARLE LTD., Cement Manufacturers, Hull. 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD., Penarth, Glam. 
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Every 

well-planned road 
laid in 

Reinforced Concrete 
is a step nearer 

to national 

highway perfection 


Bre 


REINFORCEMENT FOR ROADS 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle, Sheffield, Cardiff, Glasgow, 
Dublin, Belfast 
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